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APPENDIX A

METHODS FOR CALCULATING RADIATION DOSES,
—— Y, ., HEALTH EFFECTS, AND IMPACTS OF TRANSPORTATION (U)
‘PP ?nJ X A T
@ This znppend?xA discusses the methods for calculating both normal and accidental radiation
doses and health effects and the methods for calculating the impacts of the normal operations,
accident scenarios, and transportation scenariosipresented in Chapter 4 of this Environmental
Impact Statement (EIS).

Nature of Radiation and Its Biological Effects (U) TR Yo gy 8oL

(U) All matter is composed of submicroscopic atoms. An atom, in tum, contains a relatively
small nucleus enriched by a number of electrons. The nucleus contains protons, which carry
positive charge, and neutrons, which carry no charge. Electrons carry a negative charge. The
number of protons determine the chemical element. For example, a carbon nucleus has 6
protons, a uranium nucleus 92 protons. The number of protons and the number of neutrons
determine the nuclide. Nuclides of an element (same number of protons) are called isotopes,
e.g., uranium-235 and uranium-238. Some nuclides are stable but most are not. Of the
approximately 1,700 known nuclides, about 280 are stable.

(U) Over a length of time that varies by nuclide, the structure of unstable nuclides changes, or
decays. Unstable nuclides are termed radionuclides because they emit radiation when they
decay. They transform spontaneously into either another nuclide or a more stable form of the
same nuclide. The decay rate of a radionuclide is its activity. In this document, the unit of
activity is the curie (Ci), 3.7 x 10" disintegrations per second, or approximately the activity of
one gram of the radionuclide radium-226.

(U) Radiation is a particle or electromagnetic wave from the decay of a radionuclide that causes
ionization when traveling through matter. Matter is said to be ionized when the negatively
charged electrons are separated from the positively charged nuclens. When the matter is living
tissue, the ionization can damage the cells composing the tissue. The energy imparted by
radiation per unit mass of irradiated matter is called tbe absorbed dose. The unit of absorbed
dose used in this KIS is the rad; 1 rad is equal to the deposition of 0.01 joule of energy per 1
kilogram (2.2 ibs) of the absorbing material.

(U) Some forms of radiation are more effective than others in causing biological harm. Dose
equivalent is the term used for dose that takes into account both the absorbed dose and the
ability, or effectiveness, of different forms of radiation to cause diological barm, Dose
equivalent is equal to absorbed dose multiplied by a factor, the quality factor, that takes into
account the “biological effectiveness” (degree of harm) of a particular radistion. For
electromagnetic radiation (gamma rays and X rays) and beta particles, the quality factor is set
at unity (1); for alpha particles, the quality factor is 20, (A beta particle is the electron formed
when a neutron decays into a proton; an alpha particle is a doubly charged helium-4 nuckeus.)
The physical measure (average energy loss per unit track length) associated with the quality




factor is called the linear energy transfer (LET). Electromagnetic radiation and beta particles
are Jow LET radiation. Alpha particles, as well as protons and neutrons, are high LET
radiation.

(U) Excluding chemically inert noble gases, radionuclides that are inhaled or ingested can
interact chemically with body tissues or organs so that the radionuclides may reside in the body
for years. While these radionuclides reside in the body, they continue to decay and emit
radiation so that internal tissues and organs are exposed over an extended period of time. The
quantity that takes this effect into account for 2n organ or tissue is called the committed dose
equivalent (CDE), the time-integrated dose. In the calculations made for this EIS, dose
equivalent is accumulated over 50 years (i.e., a 30-year dose commitmeat).

(U) The various organs of the body have different suspectibilities to harm from radiation. The
quantity that takes these different suspectibilities into account to provide a broad indicator of the
risk to the health of an individual from radiation is called the committed effective dose
equivalent. It is obtained by multiplying the CDE in each major organ or tissue by a8 weighting
factor associated with the risk susceptibility of the tissue or organ and then summing. It is
possible that the CDE to an organ is larger than the committed effective dose equivalent if that
organ has a small weighting factor. The concept of committed dose applies only for internal
pathways. For other pathways (¢xternal pathways), there is no long-term residence of
radionuclides in the body and the appropriate measure of dose is called the effective dose
equivalent (EDE). For convenience, the sum of the committed effective dose equivalent from
internal pathways and the effective dose equivalent from external pathways is called the
committed effective dose equivalent (CEDE) in this EIS (note that in DOE Order 5400.5, this
quantity is called the effective dose equivaleat).

(U) The unit used in this EIS for CDE, EDE, and CEDE to an individual is the rem. The
corresponding unit for the collective dose to a population (the sum of the doses to members of
the population, or the product of the naumber of exposed individuals and their average dose) is
the person-rem. The rem is defined as the dose of a particular type of radiation required to
produce the same biological effects as absorption of 0.01 joules of energy from X rays or
gamma rays in 1 kilogram (2.2 Ibs) of tissue. Thus, 1 rem of one type of radiation is presumed
to have the same biological effects as 1 rem of any other kind of radiation. This standard allows
comparison of the biological effects of radionuclides that emit different types of radiation.

Health Effects (U)

@ If the whole body is exposed to a very high dose of radiation, death may occur immediately
or within a matter of weeks. The dose that is lethal to about 50% of the expesed population
within 60 days of exposure is about 500 rem (Abrabamson et al., 1989). If a iimited area of
the body is exposed briefly to a very high dose, death may not occur but there may be other
carly (sometimes called "acute”) effects; for example, doses to the gonmads (i.e., testes or
ovaries) might cause sterility. Short-term health effects are usually not observed below an acute
dose of about 25 rem. However, changes in blood cells have bsen detected at doses as low as
5 rem (NCRP, 1971). Estimated doses to the general population from normal operations of




reactors and support facilities are in the range of fractions of millirem (1 millirem=1/1000 rem)
per year of operations and fall well below the level that would produce acute effects.

(U) Doses of radiation that are too weak to cause early effects may have consequences later in
life. These are known as long-term health effects. Long-term health effects can be broken
down into latent somatic effects and latent genetic effects. The somatic effect of greatest
impertance is the possible development of cancer 5 to 30 years after exposure. Although the
basic processes by which radiation induces cancer may not be fully understood, studies of the
survivors of the atomic bombings in Japan, of patients who have been exposed te radiation, of
uranium workers, and of workers in the radium-luminizing industry in the 1930s have
established that the incidence of cancer is greater in groups who were exposed to high doses of
radiation in earlier years than in groups who were not exposed. Latent genetic effects include
mutations in the genetic material of exposed persons that affect later generations.

(U) The data that established a link between cancer and radiation were data for persons who
received high doses, and nc equivalent statistical link has been established between caucer and
low doses of radiation. However, a conservative assumption is that the probability of a late
effect is proportional to dose (linear dose-risk relationship); then, half the dose would result in
half the number of persons developing the effect, a tenth the dose in a tenth the number of
persons developing the effect, and so on. Also, a linear dose-risk relationship would enhance
the meaningfulness of the collective CEDE as a measure of the effect of radiation on a
population because it would not matter how the exposure was distributed among the individuais.

(U) Radiation from releases to the environment can reach individuals via five major pathways
that cause radiological exposure (external and internal) and thus health risks: 1) internal doses
from breathing contaminated air (inhalation); 2) internal doses from eating contaminated food
or drinking contaminated water (ingestion); 3) external doses from surrounding contaminated
air (air immersion); 4) external doses from radionuclides deposited on ground surfaces (ground
surface or ground shine); and 5) external doses from a radioactive cloud overhead (cloud shine).

(U) These environmental pathways for the contamination and exposure of individuals and the
public in general are mutually dependent and interconnected by an array of subpathways. For
instance, radionuclides deposited on ground surfaces can be sources of external dose through
ground shine and sources of internal dose through the ingestion pathway. Internal dose through
ingestion can occur directly as a result of ingestion of contaminated vegetation (through uptake
of radionuclides from the ground) or indirectly as a result of ingestion of animal products from
animals that grazed on contaminated vegetation. Also, water bodies contaminated by liquid
releases can be sources of internal dose, either directly through ingestion of contaminated water
or indirectly through ingestion of contaminated aquatic foods or ingestion of food crops that have
become contaminated as a result of uptake of racionuclides in contaminated water used for
irrigation.
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A.1 NORMAL OPERATION (U)

@) The normal operation of the | ENE @D Project would result in the release
of small amounts of radioactive material to the environment. Essentially, all this release would
be to the atmosphere and would consist of noble gases, halogens, volatile elements and other
mixed fission products in the form of particulates. This section describes the methods and
assumptions used to calculate the doses and the resulting health effects to the individual at the
location of maximum dose aud to the population 80 kilometers (50 miles) downwind of the
release point. Analysis is performed for two different DOE sites. These sites are 1) the Nevada
Test Site (NTS); and 2) the Idaho National Engineering Laboratory (INEL). Within the INEL
are 2 potential locations: the QUEST site and the LOFT site.

@ Routinely, doses and health effects are calculated to the population residing out to a
distance of 80 kilometers (50 miles) from nuclear facilities as required by 40 CFR 61, Subpart
H. This has been done for the JJJjj Project. Deposition of particulates and atmospheric
dispersion of radioactivity results in much smaller doses beyond 80 kilomeiers (50 miles) than
at close-in distances.

@ Radioactive materials released to the environment become involved in a complex series of
physical, chemical, and biological processes. The principal pathways by which radioactivity
released from the . Project could reach people are 1) external exposure to nuclides in the air;
2) external exposure to nuclides deposited or on the ground; 3) inhalation of radioactivity; and
4) ingestion of radioactivity in food or liquids. Figure A.1-1 shows these pathways. Only
atmospheric pathways are shown; since all liquid discharges from the [fj Project would be
treated and solidified on site, there is no viable release mechanism to ground water

B which could be used for internal consumption. The inhalation pathway can be further
broken down into inhalation during the cloud passage and inhalation of resuspended particles.

(U) The calculations of radiological doses to members of the public from these various pathways
are based on methods developed for the U.S. Nuclear Regulatory Commission (NRC).
Estimates of doses are based on analyses of the sources and rates of radioactive releases and the
pathways by which people cin be exposed to dispersed radioactive materipls. The analysis
considered 473 radioisotopes in estimating doses to the public.

@ The computer code MACCS (Chanin, 1990) was used to calculate the doses that would result
from airbome releases of radioactivity during normal operation and postulated accidents of the
Project. The MACCS code was developed by Sandia National Laboratories as a severe
accident risk assessment code for the U.S. Nuclear Regulatory Commission. MACCS, the
MELCOR Accident Consequence Code System, calculates the off-site consequeaces of an
atmospheric releass of radionuclides using a straight ling Gaussian plume dispersion and
transport model. MACCS models the off-site consequences of a nuclear reactor accident that
releases a plume of radicactive materials to the atmospbere. Should such an accidental release




FIGURE A.1-1 (U]
(U) Exposure Pathways Considered in Radiological Impact Assessments
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occur, the radioactive gases and aerosols in the plume, while dispersing in the atmosphere,
wotuld be transported by the prevailing wind. The environment would be contaminated by
radioactive materials deposited from the plume and the population would be exposed to radiation.
Estimation of the range and probability of the health effects induced by the radiation exposures
that would result from the contamination of the environment is the object of a MACCS
calculation.

As discussed in Chapter 4, MACCS was chosen to model releases from nomnal
operations instead of another code such as AIRDOS-EPA becanse of the relatively short duration
and periodic nature of [fJlj operations. AIRDOS-EPA is most representative for operational
releases of a year or more (chronic exposure). The reactors operate for only a short duration
(1000 seconds or less) during the year which can be approximated by an accidental release (acute
exposure) scenario.

(]) The time scale after the accident (release) is divided into thres phases: emergency phase,
intermediate phase, and long-term phase. For normal operations, the time scale begins with the
routine operational releases instead of the accident releases.

@ The emergency phase begins immediately after the accident. Within the code, this period
is modeled by the EARLY module of MACCS. In this period, the exposure of the population
to both radioactive clouds and contaminated ground is modeled.

(@ The intermediate phase can be used to represent a period in which evaluations are performed
and decisions arc made reganding the type of protective actions which need to be taken. This
phase was not used for the [JJJj analyses.

@ The long-term phase represents all time subsequent *o the intermediate phase. Within the
code, this period is modeled by the CHRCNC module of MACCS. As with the intermediate
phase, the only exposure pathways considered here are thoss resulting from the contaminated
ground.

(U) Humans can receive doses externally from direct exposure to radioactive materials outside
the body or internally from the intake of radicactive material by inhalation or ingestion.
Radionuclides that enter the body are distributed to various organs anad are remioved by nornmal
biological processes and radioactive decay. The rate at which each radionuclide is removed
from the body depends oa its chemical, physical, and radiological properties. Historically, dose
caiculations have included an accounting of doses resulting from the fraction of sadionuclides
that are retained aad decay in the body for 50 years following the year of intake. This 50-year
*integrating period” was usad as the basis of the dose commitment conversion factors used in
these dose calculations. The total dose to an organ is the sum of the intemal 50-year committed
dose eguivalent from intike and the external dose equivalent received.

P Several changes were made to the MACCS consoquence code to egable it to better simulate
the particulars of the [JJ) system. MACCS was developed to model tervestrial nuclear power
plant releases. ‘The isotope list, containing 60 isotopes was deterained to best represent powes




plant releases out to very long distances [(1,600 kilometers (1000 miles)]. These isotopes arc
the bad actors from a terrestrial nuclear power plant and are relatively long lived. Huowever,
MACCS peglects moderate lived isotopes to a large degree, and completely ignores short lived
isotopes. It was felt that the addition of several hundred other isotopes was necessary, especially
moderate lived half-lives, to better represent the inventory from the test systems.

@ To accomplish this MACCS was modified to handle more isotopes than it was originally
designed for. The changes were simple array dimension changes that increased the storage of
the isotope and isotope related arrays. When these changes were implemented, the three
MACCS sample problems (received with the MACCS distribution files) and some previous
calculations were run to ensure that MACCS was operating properly. In all cases the original
results were achieved.

@ Orice MACCS was fitted to handle the increased isotope volume, changes were implemented
to the MACCS dose conversion factor (DCF) file. Several sources of DCF data were utilized
that were felt to be reliable. These included the original 60 isotopes included in the MACCS
distribution files, 825 isotopes provided by Keith Eckerman of Oak Ridge National Lahoratory
(Eckerman, 1988}, and 396 isotopes provided by Steve Fetter of the University of Maryland
(Fetter, 1988).

@ The original 60 isotopes accompanying the MACCS distribution source are Eckerman DCFs.
In addition, 38 other isotopes added later (EDE only) are also of Eckerman origin. Fetter's
DCFs were developed by Idaho National Engireering Laboratory to be used in fusion reactor
safety studies. They incorporate many fission isotopes for comparison with Eckesman daia, as
well as many bad actors that are unique to fusion reactions. Fetter's data matches Eckerman's
data within 30% for almost all isotopes that are conumon between the two files. In some cases
(approximately 10 isotopes) the data are off by more than & factor of two. Usually the
differences can be accounted for because of differences in how the two codes (Eckerman and
Fetter) calculate the DCFs. Eckerman's code treats all decay daughter isotopes with biological
behavior according to their own atomic number. Feiter, on the other hand, assumes that
daughter products behave biologically as prescribed by their parcots atomic number. ICRP
follows Ferter's prescription except for the case of pareats that decay to ioding, in which case
the biological behavior is like iodine. These disparities in solution methodology lzad to
differeaces in the DCFs between the two sources of a factor of two or miore for isotopes of

@ Yo order to select DCKs that maintained as much similarity as with those in MACCS that
were used previously, the three dita sources were prioditized. The priority was given in the
order of MACCS, followed by Eckerman, followed by Fetter. That is, given that a DCF for
a particular isotope was supplied by MACCS, it was chosco over the other two sources in every
case. If the isotope was not supplied in the MACCS DCF file, thes Eckerman dats were given
priority, followed lastly by Fetier.

@ Once the priority scheme was developed, it was pecessary to seloct oaly isotopes that were
included in the ORIGENZ (Croff, 1983) output inventory 8o it could ensure that an inventory




value could be supplied for input into the MACCS code. ORIGEN2 contains 1,040 different
radioactive isotopes. By taking the union of the DCF data from MACCS, Eckermun, and Fetter,
and subsequently intersecting that data set with the CRIGEN2 set, 473 isotopes that could both
provide DCFs and inventory values for input intc MACCS were selected. Of these isotopes,
60 DCFs (the original) come from MACCS, 371 from Eckennan and 42 from Fetter.

@ MACCS determines dose estimates for four major pathways including cloudshine,
grouadshine, inhalation (acute and chronic) and chronic ingestion. DCFs were supplied for all
473 isotopes and all organs, utilized by MACCS, for the cloudshine, chronic ingestion, and
chronic inhalation pathways. DCFs, for the acute inhalation and groundshine pathways are only
defined for the original 60 MACCS isotopes.

@ Determining groundshine doses with MACCS requires the user to input two time integrated
DCFs (integrated over 8 hours and 1 week) for each isotope (accounting for daughters) which
it uses to approximate the dose as a function of time (this is because MACCS lacks the capability
to properly model multiple parent-daughter decay chains intemally). This approach
approximates the time integrated DCFs required by MACCS for estimating groundshine doses
for additional isotopes.

@ Acute inhalation, also, is only defined for the original 60 MACCS isotopes. Acute inhalation
DCFs are used to assess emergency phase exposures based on a protracted dose. A protracied
dose is the dose that delivered over 1 day, would have the same effect as the actual dose
accumulated over some longer time period during which the dose contributes to early health
effects. Emergency phase protracted doses are typically much smaller than the usprotracted
dose estimated by health physicists for emergency phase 2xposures, Acute inhslation doses are
calculated based on a scheme that sums a weighted inkalation dose, evaluated at several different
times for several organs of interest (stomach, small intestine, lungs, red marrow, lower large
intestine, and thyroid). It was not possible to provide appropriate acute inhalation DCFs for
these EIS results. Unlike the groundshine doses, bowever, the acute ichalation DCFs do not
contribute to the total life time chronic doss.

(U) These limitations are recognized, but are not felt to contribute significantly to inaccuraciss
in the results or conclusions. Program upgrades sve in progress.

A.1.2

@ The calculations of radiation doses in MACCS is divided into two domains: carly exposure
during and shortly after plume passage (cmergency phase) and long-iemm o chronic exposure
(interre odiate and long-term phases) after early exposure.

@In general, the dose equation for an early expowmpnhwayinmccsma given spau:}
element is the product of the following quantities: radionuclide concentritivh, dose conversion
factor, duration of exposure, and shielding factor. The quantities used in the dose equations
depend on the exposure pathway. For examiple, for the cloud inhalation cxposure pathway, these
quantitiss are the ground leve] air concentrition at a spatial element, inhalation dose convenion




factor, duration of exposurs, breathing rale, and inhalation shizslding factor. The total organ
dose is then determined by sumniing tie component dorees received from each pathway and each
radiosuclide.

@ Four lung-term exposure pathways are modeled in MACCS to predict the long-term radiation
exposures from the radiological releases: groundshine, resuspension inhalation, ingestion of
contaminated food, and ingestion of contaminated drinking water. The dose from each of the
long-term pathways is evaluated for each spatial element surrounding the reactor site. For the
imeng:diate phase, only the groundshine and resuspension inhalation exposure pathways are
considered.

(U) The long-term ingestion modzls are based on the simple principle that the long-term dose
produced by any radionuclide to an organ via a pathway is the product of 1) the ground
concentration of the nuclide, 2) the integrated transfer factor for the nuclide to human intake for
the pathway, and 3) the ingestion dosc conversion factor.

A.1.3 Input Datz (U)

The meteorological data used for MACCS assumed a wind speed of 5.5 meters per
second (10 ft/s) and a wimospheric stability class D. Because the tests will each be for a short
duration (1000 seconds or less), the tasts will be controlled such that they will only be performed
when the wind i+ blowing in 2 favorable direction in order to minimize exposures to large
population centers. The tests will be controlled in a method similar to underground weapons
iesting (DGE, 1989) such that the tests wiil only be conducted when conditions are favorable.
The mixing height was assumed to Ge 2,000 meiers, and the reicase height was assumed to be
6 meters (20 ft) [the building height was 5 meters (16.5 ft) and the stack was 1 meter (3.3 ft)
above .the building). ‘These conditions represent standard modeling conditions for other test
programs at DOE nuclear sites, and are conservative when compared to anticipated conditions.

@) The source term was generated by the ORIGEN2 computer code, and consists of mixed
fission and activation products for normal operauonal releases. ‘The fission products generated
were based on operational runs of 550 MW for 5G0 seconds for the PIPET and mini-GTA tests
and 2,000 MW for 1,000 seconds for the GTA anc’ QTA tests. Example fission product
inventories are given in Tables A.1-1 and A.1-2 of this Appendix. Similar investories have been
generated for other normal operations and accident scenarios. The releases were assursed to be
released from the flare stack with the energy added by the buming hydrogen flare. Plume
powers of 605 MW and 3,025 MW were used for plume rise calculations.

@ Fission product release fractions ~ere estimated from data taken from an SNL memo
(Powers, 1988) and an SNL report (Wright, 1991) describing chemical classifications which are
implemented within the MACCS code. The release fractions were determined only for diffusior
processes through the coatings surrouncing the fuel kernel. Other phenomena, including thermal
gradient driven diffusion, stress gradient controlled diffusion, grain size, porosity distribution,
stoichiometry, and chemistry effects were ignored. Release fractions were calculated for a
volatile group (Xe, Kr, I, Cs and Cc) and for a refractory metal group (Mo, Ba, Nb, Zr, and
S1).
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TABLE A.1-1

PIPET AND MINI-GTA FISSION PRODUCT INVENTORY
(430 MW FUR 500 SECONDS) (5D

Mm_mm
H-3 6.429E-02 Kr-85 2.1568-02
Be-10 5.7598-06 Kr-85m 6.619E+04
C-i4 1.14780% Kr-87 7.465E+05
Na-24 1.054B+(2 Kr-88 5.405E+05
Mg-27 3.598E+04 Kr-89 1.773B+07
Mg-28 7.541E-06 Rb-86 6.8768-02
Al-23 1.745E 406 Rb-86m 2.531E+02
Al-29 2.376E-10 Rb-87 8.196E-11
Cu-66 1.587E-03 Rb-88 1.202E+05
Cu-67 2.205E-10 Rb-89 4.023B+06
Zn-72 6.538E-01 Sr-87m 1.523E-01
Ga-72 3.550E-03 Sr-89 1.291B+02
Ga-73 2.078E+01 S$r-90 5.307E+00
Ge-75 3.256E+02 Sr-91 2.24TE+05
Ge-77 1.240E+02 Sr-92 9.517E+-05
Ge-78 5.980E+03 Sr-93 1.559E+07
As-76 2.793E-03 Y-90 1.98CE+01 |
As-T7 6.214E+-01 Y-90m 1.745E+00
As-78 2.504E+-02 Y-91 3.157E+00
Se-79 3.583E-06 Y-91m 6.524E+03
Se-§1 2.270BE+05 Y-92 1.412E+04
Se-81m 3.022E+03 Y-93 8.773E+04
Se-83 2.027B+05 Y-94 6.085E+06
Br-80 4.969E-01 Y-95 1.164B+07
Br-80m 2.836E-02 Zr-93 2.3518-07
Br-82 1.060E+00 Zr-95 4.066E+02
Br-83 5.197E+04 Zr-97 1.5288+05
Br-84 4.218B+05 Nb-92 3.911E-23

| Kr-81 4.124E-13 Nb-93m 3.481E-08

| Kr-83m 1.132E+03 1.459E-09




TABLE A.1-1 (con’t)
PIPET AND MINI-GTA FISSION PRODUCT INVENTORY

(550 MW FOR 500 SECONDS) (D

Isotope Cures Lsotope Curies
Nb-94m 1.214E+00 Ag-108 2.404E-05
Nb-95 2.525E-02 Ag-108m 2.228E-12
Nb-95m 6.605E-01 Ag-109m 6.014E+02
Nb-96 1.117E+01 Ag-110 1.189E-01
Nb-97 1.234E+04 Ag-110m 3.180E-07
Nb-97m 1.512E+05 Ag-111 2 591E+00
Nb-98 2.679E+07 Ag-112 2.994E+01
Nb-98m 1.328E+04 Ag-115 1.186E+04
Mo-99 3.791E+04 cd-109 1.930B-16
Mo-101 7.435E+06 Cd-113m 4.213E-04
Tc-98 1.983E-17 Cd-115 3.436E+01
Tc-99 1.357E-07 Cd-115m 4.334E-01
Tc-99m 2.632E+02 Cd-117 1.532E+03
Tc-101 1.408E+06 Cd-117m 6.799E+02
Tc-104 1.793E+06 In-113m 9.162E-07
Ru-103 1.174E+03 In-114 8.215E-05
Ru-105 2.310E+04 In-114m 6.561E-09
Ru-106 1.824E+01 In-115 8.243E-21
Rb-102 4.925E-14 In-115m 3.551E-01
Rh-103m 5.060E+01 In-116 9.657E-02
Rh-104 3.067E-0! In-116m 9.741B-03
Rh-104m 1.291E-01 In-117 3.021E+01
Rh-105 8.359E+01 In-117m 3.896E+C1
Rh-105m 6.473E+03 In-119m 5.880E-+03
Rh-106m 4.049E+00 Sn-117m 8.946E-06
Rh-107 8.891B+04 Sn-119m 3.197E-02
Pd-107 5.677E-08 80-121 2.494B+02
Pd-109 6.017B+02 Sn-121m 8.076E-06
Pd-111 2.242B+04 Sn-123 7.373E-01
Pd-11lm 1.659E+01 Sn-123m 1.038E+04




TABLE A.1-1 (con’t)
PIPET AND MINI-GTA FISSION PRODUCT INVENTORY
(550 MW FOR 500 SECONDS) (D

Curies

v Sn-125

I-129

Sn-126
S$n-127
Sn-128
Sb-122
Sb-124
Sb-124m
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-128
Sb-129
Sb-130
Sb-131
Te-123
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
I-128

2.749E-09

2.957E+01
3.643E-05

2.092E+04
1.588E+05
4.626E-04

3.353E-03

3.008E+01
1.107E-01

1.433E+00
6.056B+02
1.583E+02
7.827TE+02
4.022E+04
1.349E+05
2.461E+06
5.517E-22

2.283E-08

4.454E-05

3.123E+00
1.544E-02

6.599E+03
6.852E+00
3.564E+05
3.067E+03
1.673E+04
4.746E+06
1.326E+06
3.984E+06
1.121B+01

1a-142

I-130
I-131
I-132
1-133
1-134
1-135
Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-137
Xe-138
Cs-132
Cs-134
Cs-134m
Cs-135
Cs-135m
Cs-136
Cs-137
Cs-138
Cs-139
Ba-135m
Ba-139
Ba-140
Ba-141
Ba-142
La-138
La-140
La-141

~ 3.956E+05

6.466E+00
7.985E+01
4.193E+03
1.919E+04
5.406E+05
4.056E+05
3.105E+00
3.580E+01
2.72TE+03
2.566E+05
2.068E+07
9.581E+06
5.382E-09

3.492B-M4

4.087E+00
2.153E-08

2.970E+02
1.023E+01
4.914E+00
1.172E+06
1.227B+07
4.639E-03

4.817TE+05
7.273E+03
6.933E+06
1.107E+07
2.759E-14

7.400E+01
9.0798+04




TABLE A.1-1 (con’t)
FIPET AND MINI-GTA FISSION FRODUCT INVENTORY

(550 MW FOR 500 SECONDS) (D

La-143 8.827E+06 Eu-152m 4.949E-03
Ce-141 3.895E+00 Bu-154 1.037B-05
Ce-143 1.413E+04 Bu-155 3.819E-02
Ce-144 3.029E+02 Eu-156 1.476E-01
Pr-142 8.272B-04 Bu-157 5.731E+01
Pr-142m 4.586B-02 Eu-158 2.691E+02
Pr-143 1.461E+00 Gd-152 3.818E-15
Pr-144 1.680E+02 Gd-153 7.512E-10
Pr-145 1.461E+05 Gd-159 2.837E+00
Pr-147 3.006E+06 Gd-161 4.622E+02
Nd-144 2.148E-17 Tb-160 2.463B-05
Nd-147 4.912E+02 To-161 1.695E-01
Nd-149 1.742E+05 Dy-165 5.476E-01
Nd-151 7.130E+05 Dy-166 1.184E-02
Pm-146 2.875E-12 Ho-166 7.4238-05
Pm-147 6.232E-04 Ho-166m 1.253B-10
Pm-148 1.740B-02 Er-169 1.763E-11
Pm-148m 3.265E-04 Th-228 8.005E-19
Pm-149 1.251E+02 Th-229 6.042B-19
Pm-150 8.308E+01 Th-230 8.679E-17
Pm-151 1.328E+03 Th-231 4.297B-05
Sm-146 2.472E-20 Th-232 1.892E-20
Sm-147 4.769E-16 Th-233 8.202E-11

| Sm-148 1.564E-23 Th-234 2.225B-08

| Sm-151 5.861E-05 Pa-231 7.205B-15

| Sm-153 4.521E+02 Pa-232 2.029E-11

| Sm-155 3.3008+04 Pa-233 3.8738-15
Sm-156 6.584E+02 Pa-234 1.587E-10
Eu-150 1.392E-08 U231 1.477E-13

~ 9.507E-07

4.181E-13
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TABLE A.1-1 (con’t)
PIPET AND MINI-GTA FISSION PRODUCT INVENTORY
(550 MW FOR 500 SECONDS) (ID

Curigs

8.074E-10
1.217E-06
1.141E-02
4.841E-05
5.693E+00
1.337E-04
1.444E+05
1.067E-01
2.750E-16
1.815E-19
1.184E-11
5.801E-07

1.279E+02
3.459E-01
1.337E-17
1.137E-14
3.790E-14
1.984E-08
4.604E-10
1.115E-10
3.915E-19
1.699E-14
4.828E-19
2.823E-17




TABLE A.1-2
GTA FISSION PRODUCT INVENTORY
(2000 MW FOR 1000 SECONDS) @5

H-3 5.204E-01 Kr-83m 2.194E+04
Be-10 4.189E-05 Kr-85 2.497E-01
Na-24 7.640E+02 Kr-85m 6.555E+05
Mg-27 2.019E+05 Kr-87 5.628E+06
Mg-28 6.328E-05 Kr-88 3.930E+05
Al-28 6.827B+06 Kr-89 7.506E+07
Al29 3.982E-09 Rb-86 5.349E-01
Si-31 3.955E-16 Rb-86m 9.233E+02
Cu-66 7.632E-03 Rb-87 1.371B-09
Cu-67 1.660E-09 Rb-83 1.305E+06
Zn-69 7.849E-16 Rb-89 3.359E+07
Zn-72 4.795E+00 Sr-87m 1.089E+00
Ga-72 4.220E-02 Sr-89 2.414E+03
Ga-73 1.554E+02 Sr-90 5.281E+01
Ge-75 2.827E+03 Sr-91 1.792E+06
Ge-77 9.492E+02 Sr-92 6.841E+06
Ge-78 4.240E+04 Sr-93 8.331E+07
As-76 2.036E-02 Y-90 1.439E+02 i
As-77 5.028E+02 Y-90m 1.249E+01
As-78 3.082E+03 Y91 5.852E+01
Se-79 7.153E-05 Y9lm . 1.132B+05
Se-81 1.522E+06 Y-92 1.936E+05
Se-81m 2.093E-+04 Y-93 1.015B+06 |
Se-83 1.328E+06 Y-94 4.245E+07
Br-80 3.132E+00 Y-95 6.901E+07
Br-80m 2.040E-01 Zr-93 5.534E-06
Br-82 9.024E+00 Zr95 5.167TE+03
Br-83 4.433E+05 2r-97 1.110E+06
Br-84 3.869E+06 Nb-92 3.9158-22
3.032E-12 2.532E-07




TABLE A.1-2 (con't)
GTA FISSION PRODUCT INVENTORY
(2000 MW FOR 1000 SECONDS) (S

Isotope Curies
1.217E-08 Pd-111m 1.257E+02
6.170E+00 Ag-108 1.099E-04
4,915B-01 Ag-108m 1.620E-11
4.822E+00 Ag-109m 6.435E+03
8.107E+01 Ag-110 2.108E+00
1.348E+05 Ag-110m 3.254E-06
1.165E+06 Ag-111 8.655E+01
9.739E+07 Ag-112 2.602E+02
9.145E+04 Ag-115 8.016E+04
2.838E+05 Cd-109 2.746E-15
4.586E+07 Cd-113m 3.591E-03
3.9645-16 Cd-115 3.400E+02
2.023E-06 Cd-115m 3.513E+00
3.921E+03 Cd-117 1.185E+04
1.611E+07 Cd-117m 5.095E+03
1.286E+07 In-113m 6.476E-06
8.895E+03 In-114 3.013E-04
3.241E+05 In-114m 4.772E-08
1.425E+02 In-115 1.830E-19
2.447E-12 In-115m 6.401E+00
8.560E+02 In-116 3.562E-01
1.421E+00 In-116m 6.749E-02
5.996E-01 In-117 4.753E+02
1.104E+03 In-117m 6.445E+02
9.076E+04 In-119m 5.764E+04
5.996E+01 St-117m 2.942E-04
8.847E+05 Sn-119m 7.514E-01
1.252E-06 Sn-121 2.013E+03
6.438E+03 Sn-121m 5.873E-05
1.597E+05 Sn-123 5.637E+00




|

TABLE A.1-2 (con’t)
GTA FISSION PRODUCT INVENTORY
(2000 MW FOR 1900 SECONDS) (D

Curies

Isotope

Curies

1128

7.310E+01

La-141

~ 1,209E+06

$n-123m 7.256E+04 1-129 4.057E-08
Sn-125 2.155E+02 1130 4.981E+01
Sn-126 2.655E-04 1131 1.655E+03
Sn-127 1.490E+05 1132 3.296E+04
Sn-128 1.102E+06 I-133 2.379E+05
Sb-122 3.917E-03 I-134 5.441E+06
Sb-124 2.598E-02 I-135 2.973E+06
Sb-124m 1.121E+02 Xe-133 2.274E+01
Sb-125 1.355E+00 Xe-133m 4.802E+02
Sb-126 1.051E+01 Xe-135 2.258E+04
Sb-126m 3.827E+03 Xe-135m 1.645E+06
Sb-127 1.585E+03 Xe-137 9.362E+07
Sb-128 5.662E+03 Xe-138 5.816E+07
Sb-129 3.655E+05 Cs-132 5.413E-08
Sb-130 9.151E+05 Cs-134 2.618E-03
Sb-131 1.640E+07 Cs-134m 2.924E+01
Te-123 4.011E-21 Cs-135 2.101E-07
Te-123m 1.660E-07 Cs-135m 2.048E+03
Te-125m 3.351E-04 Cs-136 7.438E+01
Te-127 2.995E+01 Cs-137 5.090E+01
Te-127m 1.166E-01 Cs-138 1.271E+07
Te-129 5.948E+04 Cs-139 7.220E+07
Te-129m 5.284E+01 Ba-135m 3.368E-02
Te-131 4.018E+06 Ba-139 5.902E+06
Te-131m 2.421E+04 Ba-140 5.889E+04
Te-132 1.438E+05 Ba-141 4.486E+07
i Te-133 3.264E+07 Ba-142 6.380E+07
! Te-133m 9.196E+06 La-138 2.007E-13
| Te-134 2.714E+07 La-140 6.235E+02




TABLE A.1-2 (con’t)
GTA FISSION PRODUCT INVENTORY
(2000 MW FOR 1000 SECONDS) (il

La-142 4.671E+06 Eu-150 1.387B-07
La-143 5.435E+07 Eu-152 9.462E-06
Ce-141 1.056E+02 Eu-152m 4.885E-02
Ce-143 1.826E+05 Eu-154 7.782E-05
Ce-144 2.381E+03 Bu-155 5.509E-01
Pr-142 6.694E-03 Eu-156 1.855E+-00
Pr-142m 2.790E-01 Bu-157 7.431E+02
Pr-143 3.861E+01 Bu-158 2.686E+03
Pr-144 1.471E+03 Gd-152 7.502B-14
Pr-145 1.483E+06 Gd-153 5.688E-09
Pr-147 1.973E+07 Gd-159 4.507E+01
Nd-144 1.601E-16 Gd-161 2.157E+03
Nd-147 8.173E+03 Tb-160 1.792E-04
Nd-149 1.556E+06 Tb-161 1.831E-+00
Nd-151 4.239E+06 Dy-185 4.522E+00
Pm-146 1.757E-10 Dy-166 8.655E-02
Pm-147 2.439E-02 Ho-166 6.969E-04
Pm-148 1.273E-01 Ho-166m 9.116E-10
Pm-148m 2.435E-03 Er-169 2.427E-10
Pm-149 2.436E+03 Tm-170 7.262E-19
Pm-150 6.196E+02 Ac-227 5.132E-20
Pm-151 1.673E+04 Th-228 1.602E-17
Sm-146 2.475E-19 Th-229 8.788E-18
Sm-147 3.469E-15 Th-230 1.262E-15
Sm-148 2.187E-22 Th-231 4.533E-04
Sm-151 1.478E-03 Th-232 2.753E-19
Sm-153 6.143E+03 Th-233 1.560E-09
Sm-155 2.291E+05 Th-234 2.352E-07
Sm-156 4.894E+03 Pa-231 1.521E-13




TABLE A.1-2 (con't)
GTA FISSION PRODUCT INVENTORY
(2000 MW FOR 1000 SECONDS) (D

Curies

Pa-232 5.893E-10 Np-238 1.334B-05

Pa-233 1.456E-13 Np-239 1.722E+03
Pa-234 3.337E-09 Np-240 6.385E+00
U-231 1.477E-12 Pu-236 6.042E-16

U232 4.184E-12 Pu-237 4.340E-13

U-233 5.871E-09 Pu-238 1.565E-12

U-234 8.850E-06 Pu-239 5.442B-07

U-235 6.028E-02 Pu-240 1.603E-08

U-236 3.521E-04 Pu-241 5.396E-09

U-237 5.026E+01 Pu-242 2.642E-17

U-238 7.064E-04 Pu-243 1.588E-12

U-239 9.359E+05 Am-241 4.736E-17

U-240 9.866E-01 Am-242 3.606E-15

Np-235 6.327E-15 Am-242m 5.071E-21

Np-236 4.176E-18 Am-243 6.069E-22

Np-237 2.025E-10




@ Ideally, a consequence modeler would like to have the capability to input a release fraction
for each isotope produced from the fissicn reactions which number approximately 1,700. This
task can be considerably reduced by assuming that ali isotopes of a common element interact
chemically in the same manner. However, this still leaves some 100 elements to which release
fractions must be assigned. The MACCS consequence code further reduces this task by
combining the elements into nine chemically similar groups. The ten elements specified in the
release fraction data provide representatives for six of the nine chemical groups prescribed
within MACCS.

@ This release fraction data have different values for elements than MACCS groups into the
same chemical category. For example, Ce is estimated to have a release fraction of
approximately 5% while Zr was estimated at approximately 0.04%. The dilemma is which
element does one chose to represent the MACCS chemical group (group 8) when their release
fractions differ by more than two orders of magnitude. The group classification of Ce was
changed from tetravalent-lanthanide (group 8) to a halogen (group 2). Other cases of double
release fractions for similar groups showed less than an order of magnitude of difference.

@ Given the sparsity and conflicts present within the available data, the following release
fractions were assumed for the operational calculations:

a) Nobles (group 1) 8.0%
b) Halogens and Volatiles (groups 2 and 3) 5.0%
c) All Others (groups 4 thru 9) 0.4%

Group 1 and 2 were assigned the highest release fraction of representative elements within their
respective groups. Groups 4 thru 9 are typically thought of as non-volatile and were assigned
the highest release inventory of the refractory elements (Mo).

@B In addition to fuel particle releases, BTS retention fractions of 99.9% for particulates and
99.5% for volatiles were used to estimate operational releases. The volatile retention fraction
was applied tc groups 1 and 2 while the particulate retention fraction was applied to groups 3
thru 9. Operational results were determined for four different bold up times including no hold-
up (no cryo-bed), finite hold-up for 1 hour and 1 day and infinite bold-up, where the volatiles
trapped within the cryo-bed are assumed to be recoverad and treated as waste. The finite hold-
up times were treated as two plumes coasisting of the infinite hold-up releass followed later by
a second plume containing the decayed volatiles. The operational release fractions for each
group and bold-up class are givea below.

(V) No Hold-up Finite Hold-up Infinite Hold-up
(20d Piume, Volatiles only)
(U) Group Fraction Group Fraction Group Fraction
1 8.0x10° 1 796x10° 1 40x 10
2 50x10° 2 4975x10° 2 25x1i0
3 S50x10° 3 5.0x10°
49 40x10* 49 40x10¢
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(U) The population within an 80 kilometer (50 mile) radius of each site was taken from 1990
sources. Population dats for NTS were taken from an EPA census (Thome, 1991a) describing
all population centers (including individuals at ranch sites) out to 150 km (90 mi) from the site.
The population data were given in terms of longitude, latitude and the number of people at that
coordinate. These data were converted to place each population center in a specific sector.
Summing all entries for each sector gives the total population for that sector.

(U) Crop fractional breakdown data were gathered from Thome (1991b) for NTS and is used
directly in this analysis.

(U) INEL population data (1990 census) were taken from (DOE, 1991¢). ‘The data specified a
total population for an 80 km (50 mi) radius, and the population of each major city within that
distance. A sector map was provided with the citis in the appropriate sectors. This map was
used directly to place city populations within the appropriate sectors. The difference between
the total population and the sum of all city populations was attributed to a rural population and
was added to each sector by weighing the rural population with the ratio of each sector area to
the total area within the 80 km radius.

(U) The two different test locations within INEL were considered independeatly. However,
since the largest cities within 80 km of either location were included in the site data, population
doses do not differ significantly between the locatious. A single population dose analysis was
used for both locations.

(U) Crop breakdown data for INEL were taken from Hardinger (1990). The data specified total
acreage devoted to farming and specific screages devoted to each crop category. The fractions
of each category were determined by dividing the individual crop category acreages by the total
acreaze devoted to farming.

(U) The common input parameters used in all analyses are summarized i Table A.1.3, -

(U) The following exposure pathweys were considered for the atenospheric dose assessment:

1. (U) Cloudshine--External dose from radioactive materials transported through the
atmosphere dunig the cloud passage.

2. (U) Groundshing--Extamal dose from radioactive materials deposited on the ground.

3. (U) Inhalation--Internal dose from inhalation of ediozctive materials transportad through
the atmosphere during the cloud passage

4, (U) Resuspension—Internal dose from inhalation of madioactive materials resuspended in
the air after initial deposition on the ground.

S. (U) Food Ingestion-Internal dose from ingestion of coataminsted foodstuffs.
6. (U) Water Ingestion—-Internal dose from ingestion of contaminated water.




s

) The doses to the individual and collective doses to the population 80 km (50 mi)
downwind of the release points that would result from normal operation of the i facility at
NTS and INEL ar= presenied in Figures A.1-2 - A.1-22 (legend for multiline graph corresponds
to order of lines along right side). Total program dose is based on an assumed experimental
level of 40 PIPET/Mini-GTA runs, 20 GTA runs, and 1 QTA rur (as indicated in Chapi-t 2).

(U) All radiological consequence analyses presented in Figures A.1-2 - A.1-22 incorporate the
following assumptions:

@) * PIPET & Mini-GTA - 550 MW for 500 seconds, 1 day cryo-bed holdup,
@) e GTA- 2,600 MW for 1,000 seconds, 1 day cryo-bed boldup, and
A e QTA- 2,000 MW for 1,000 seconds, no ETS utilized.

@R The ETS was assumed operational for ail test system operations. Use of the ETS was
not assumed for the QTA test nor postulated for accident releases.

(U) All radiological impact assessments assume a one day holdup of those radionuclides captured
on the ETS cryo-bed. Release of these radionuclides is assumed following the hoidup (decay)
period.

A.1.4 Radiation-Induced Health Effects (U)

@ Radiation can affect human health by causing cancer, genetic disorders, and other health
preblems. The Committee on Biological Effects of Ionizing Radiation (BEIR) of the National
Academy of Sciences has published a detsiled review of available data on radiation-induced
health effects (BEIR, 1950).

(U) Health effects estimators for low lincar energy transfer (low-LET) radiation were derived
for use in estimating health effects based on an evaluation of the data preseated in the BEIR V
report. The resulting health effecis estimators used in this EIS total 795 cancer fatalities per
million person-rem for low-LET radiation. The health effects estimate for geastic effects used
in this EIS is 260 genetic effects per million person-rem of rdiation for low-LET radiation
(range of 100-200 genetic effects per 1 million person-rem). The health effects estimators usad
could vary widely, depending on the modals usad. The vaiues used in this analysis are 7.9 x
10* cancer fatalitiss/person-rem (CEDE) and 2.6 x 10° genetic effect/persco-re (CEDE).




TABLE A.1-3
COMMON PARAMETERS USED TO CALCULATE

DOSES IMPARTED TO THE MAXIMALLY EXPOSED INDIVIDUAL
AND PGPULATION FROM ROUTINE RELEASES
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Figure A.1-2 {U)

Operation, 2 km Inversion Height
With £TS and 1 Day Holdup
P 50 Year Committed Effective Dose Equivalent
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Figure A.1-3 (U}

PIPET, Operation, 2 km Inversion Height
With ETS and 1 Day Holdup
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Figure A.1<4 (u)

PIPET, Operation, 2 km Inversion Height
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Figure A.1-5 (W)

Operation Without ETS, 2 km.lInversion Height
{3 50 Year Committed Effective Dose Equivalent
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Figure A.1-.6 (U

PIPET, Operation, 2 km Inversion Height
Without ETS
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Figure A.1-7 GDBR

PIPET, Test to Failure, 2 k;n Tnvex"sion Height
With ETS and 1 Day Holdup, (Full Runtime)
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Figure A.1-8 (u)

PIPET, Test to Failure, 2 km Inversion Height
(All Elements) With ETS and 1 Day Holdup
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Figure A.1-9 (U}

PIPET, Test to Failure, 2 km Inversion Height

(1 Element) With ETS and 1 Day Holdup
50 Year Committed Organ Dose
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Figure A.1-10 (u)

PIPET, Operation, 2 km Inversion Height
With ETS and 1 Day Holdup
Total Population Dose at NTS
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Figure A.I-11 (U}
PIPET, Operation, 2 km Inversion Height
Without ETS -
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Figure A.1-12 (U)

PIPET, Operation, 2 km Inversion Height
With ETS and 1 Day Holdup
Total Population Dose ot INEL
1 P S0 Year Committed Effective Dose Equivalent
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Figure A.1-13 (V)

PIPET, Operation, 2 km Inversion Height
Without ETS -
Total Population Dose at INEL
-~ S0 Year Committed Effective Dose Equivalent
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Figure A.1-14 (W)

GTA, Operation, 2 km Inversion Height
With ETS and 1 Day Holdup
1P 50 Year Committed Organ Dose
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Figure A.1-15 (U}

GTA, Operation, 2 km Inversion Height
With ETS and 1 Day Holdup
1P 50 Year Committed Organ Dose
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Figure A.1-16 (U)

GTA, Operation, Z km Inversion Height
With ETS .nd 1 Day Holdup
S50 Year Committed Effective Dose Equivalent
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Figure A.1-17 (U)

CTA, Operation, 2 km Inversion Height
Without ETS
10! 50 Year Committed Organ Dose
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igure A.1-18 (U}

GTA, Operation, 2 km Inversion Height
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Figure A.1-19 (u)

GTA, Operation, 2 km Inversion Height
With ETS and 1 Day Heldup
Total Population Dose at NTS
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rigure A.1-20 (W)

GTA, Operohon 2 km lnvers:on Height
Without ETS -
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Figure A.1.21 {U)

GTA, Operation, 2 km Inversion Height
With ETS and 1 Day Holdup
Total Population Dose at INEL
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Figure A.1-22 {§)

GTA, Operation, 2 km Inversion Height
Without ETS -
Total Population Dose ot INEL
1P 50 Year Committed Effective Dose Equivalent
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A.2 CALCULATIONS OF CONSEQUENCES FROM ACCIDENTAL RELEASES (U)

@ The consequence analysis for the accidental release of radicactivity was conducted using the
MACCS code described in Section A.1. All of the input parameters, including: meteorological
conditions and exposure pathways were the same as those assumed in Section A.l. The
difference between the consequences from the accidental releases and operational releases are
a result of the different source terms due to core release fractions and ETS efficiency. The
results are presented in Figures A.2-1to A.2-8 (legend on multiline graphs corresponds to order
of lines along right side of graph).

A2.1 Source Terms (U)

) The same fission product inventory assumed for normal operations was used for
accidents, The quantities of fission products released are given in Tables A.1-1 and A.1-2. The
accident scenario assumed that the full operating power (550 MW for PIPET and Mini-GTA or
2,000 MW for GTA and QTA) was released over a 60 second time period as a plume. The
release fractions were assumed to be 1.0 for all radionuclides. The scenario assumed that the
ETS was either not present or non-functional and that there was no chemical recombination or
precipitation, such that there is no source term mitigation assumed in the calculations.

A.2.2 Deposition Processes (U)

@ The processes that affect deposition are the same for accidental releases as normal
operations. As the plume of radioactive material travels outward from the facility, various
mechanisms remove the airbome material. In addition to radioactive decay, the radioactive
material is removed by such depositional processes as impaction on obstacles (dry deposition)
and precipitation scavenging (wet deposition).

@ Removal rates depend significantly on such factors as the type and rate of precipitation,
particle density and size distribution, the surface characteristics of the ground, and weather
conditions. For simplicity, the dry-deposition velocity (i.e., ratio of the deposition flux to the
air concentration at a particular distance from the surface) is assumed to be constant for
particulate matter. When it rains or snows, wet deposition occurs simultaneously with dry
deposition. Wet deposition is modeled by a simple exponential removal rate, which should be
dependent on the rate of rainfall. The removal rate is a function of the thermal stability. Noble
gases are assumed to be insoluble and non-reactive, and therefore are not removed by either dry
or wet deposition. For these scenarios, no precipitation was assumed to fall during accideatal
releases or the subsequent plume dispersioa.

(U) The concentration of radionuclides on the ground is calculated from the airbome
concentration and from the depositional rate. The material deposited on the ground is subtracted
from ths airborne material,
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Figure A.2-1 (U)

Accident, 2 km Inversion Height
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Figure A.2-2 (u)

PIPET, Accident, 2 km Inversion Height
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Figure A.2-3 (u)

PIPET, Accident, 2 km Inversion Height
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Figure A.24 (V)

PIPET, Accident, 2 km Inversion Height
Total Population Dose at INEL
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Figure A.2-5 (U)

GTA, Acciden?, 2 km Inversion Height
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GTA, Accident, 2 km Inversion Height
50 Year Committed Effective Dose Equivalent
Pathway Breckout

1 O’ - ' ' . [} ’ + . ' ‘ ' : i : ' 3
- Total Life ;
A Bttt Cloud Shine §
i Ground Shine i
10° wmmemems |nhalation Life .
ﬁ Resuspension Life | 3
X A
[ ~
-1 N
o N e :
- ;
£ ! |
C 2
P E
3 E ]
-O o -t
1073 3
: ]
| ]
- 1
1074 .
z 5
: .
5 : :
1 O—s . i . ] . 1 L) . [ . 1 R L
0 10 20 30 40 50 60 70 80 490

Distance (km)

A.2-7

f




Figure A.2-7
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GTA, Accident, 2 km Inversion Height
Total Population Dose at NTS
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Figure A-8 ()

GTA, Accident, 2 km Inversion Height
Total Population Dose at INEL
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A.3 RADIOLOGICAL IMPACTS OF TRANSPORTATION (V)

(U) The impacts of transporting feed, fresh product, irradiated product, TRU waste, and low-
level waste (LLW) for the program werc anelyzed using the RADTRAN computer code
developed by Sandia National Laboratories. This section dsscribes this computational method
and the analysis performed.

@D ‘The purpose of this analysis is to provide a technical assessment of radiological and
nonradlolog"cal risk associated with transpomnon of mdnoactlve matemls used for system

T e R ' R Tlnsanalysxs doesnotasscss
socxal amphﬁcanon of nsk wlnch may be affected by pubhc perceptions (Kasperson et al.,
1988). No generaily accepted method has yet been developed for the formal analysis of these
factors. However, awareness of these concemns is responsible, at least in part, for the
recognition of "secondary factors" in the U.S. Department of Transportation (DOT) routing
guidelines and for the strong tendency toward conservatism (i.e., toward oversstimation of risk)

in the risk analysis.

RADTRAN Model (U)

(U) The RADTRAN 4 risk analysis model was developed by Sandia National Laboratories to
calculate radiological risks associated with the transport of radioactive materials by a variety of
mode », including truck, rail, air, ship, and barge (Neuhauser and Kanipe 1991, in preparation).
The RADTRAN 4 computer code consists of two major modules for each transport mode: the
incident-free transport module, in which doses resuilting from normal transport are modeled; and
the accident module, in which consequences and probabilities of accidents are evaluated and used
 generate a rick estimate. RADTRAN 4 is the central code of the set of codas and databases
developed by Sandia National Laboratories to support transportation risk analysis. With these
codes and databases, radiological and nonradiological transport risks can be estimated, and they
are well suited to complex problems involving multiple package types, transport mods options,
and potential destinations. RADTRAN 4 permits the user to describe route segments in detajl.
This capability is used in the present analysis to gencrate shipment-level risk values (Neuhauser
and Kanipe, 1991 in preparation).

{(U) The single greatest “limitation" facing users of RADTRAN or any code of this type is a
scamity of statistical data for certain input parameters. This difficulty ofien can be overcome
by using conservative estimates of these parameters (i.¢., values that tend to maximize the risk).
The resulting risks tend to be overestimates (Neuhauser and Reardon, 1986), but are appropriate
for use as bounding estimates in environmental documents. In this context, use of confidence
limits as a measure of uncertainty would be inappropriate. See the refereaces for a discussion
of the limitations of parameter uncertainty analysis.
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(U) An extensive analysis of the sensitivity of R+ DTRAN risk calculation. to variations in
parameters was performed by Neuhauser and Reardon (1986) for a sample truck transport case.
The parameters that had the greatest effect on the incident-free risk calculation for truck
transport were found to be, in decreasirg ovder of inuportance; exposure distance while stopped;
package dose rate; packages per shipment; shipments per year; K, (a factor that accounts for
the shape of the package); distance traveled; stop time; number of persons exposed while
stopped; shipments per year; distence from source to crew; and number of crew members.
All of these are either deterministic (i.e., have known, fixed values for the problem being
analyzed) or can be appropriately bounded by a conservative assumption. The accident risk
calculation was sensitive to value; for release fraction and for probability of occurrence of
accident-severity categories; it was relatively insensitive to changes in accident rate or fractions
of travel in urbar, suburban and rural population-density zones. Consequently, where data are
pot available, conservative assumptions regarding package release fractions and accident-
severity-category probabilities are us=d.

Incident-Free Radiological Risk (U)
(U) Included in the incident-free module for highway and rail transport are models describing:

® (U) Dose to persons within 800 meters (2,600 ft) of the transport link,
° (U) Dose to persons sharing the transport link,
. (U) Dose to persons at stops (c.g., refueling stops, rail classification yards).

(U) The magnitude of this risk depends mainly on the package or shipment dose rate and the
surrounding population densities. The package dose mate is defined as the dose rate in millirem
per hour at 1 meter (3 ft) from the package surface. The shipment dose rate is defined as the
corresponding dose rate at 1 meter from the conveyance. The latter is often used to model
multiple-package shipmeats. Three population density zones (rural, suburban, and urban) are
used for Interstate highway routes. Thess correspond to mean population densities at 6; 719;
and 3,861 persons per square kilometer (250 acres), respectively.

Radiological Accident Risk (U)

(U) Accident risk may be generically defined as the consequences of an accident multiplied by
the probability of that accident. In practice, any number of differeat accident sequences exist,
each of which has sn associated probability. These various types of accident sequences may be
grouped according to their severities; in RADTRAN, each of these groupings is considered an
Accident Severity Category. Severity is a functios of the magnitudes of the impact, puncture,
and thermal forces to which a package may be subiected during an accident. Because all
accidents may be described in terms of these basic physical forces, severity is scenario-
independent. That is, any sequence of eveats that results in an accident in which a package is
subjecied to foroes within a certain range is assigned to the Accident Severity Category
associated with that range of valuss. Each value in the severity category matrix represents a
conditional probability. This is, each value is the probability, given that an accident occurs, that
it will be of that particular severity. To determine the expected frequency of each severity
category, each value must be multiplied by the baseline accident rate for the mode and




population zone. Each population density zone has a distinct baseline accident rate and
distribution of accident severities because of differences in average velocity, traffic density, and
other factors in rural, suburban, and urban areas.

(U) Radiological consequences were calculated by assigning release fractions to each category
for each chemically and physically distinct type of radioisotope. The release fraction is defined
as that fraction of the radioisotope group in the package that could be released in a given
severity of accident. Release fractions vary by package type. Most solid materials are relatively
nondispersible and would be difficult to release in particulate form. Therefore, RADTRAN
allows the user to assign values for acrosolized and respirable aerosol fractions of the released
radioactive material for each Accident Severity Category. Distinct acrosol and respirable aerosol
fractions are assigned by material dispersibility category; these categories describe the physical
form of the material (e.g., gas, liquid, solid in power form, monolithic or nondispersible solid).

(U) RADTRAN contains a meteorological model that allows the user to define the bebavior of
a plume of particulates, if one is produced by the type of accident considered. Material released
in aerosol form is assumed to travel away from the immediate vicinity of an accident in a
particulate plume.

(U) To calculate health effects, five exposure pathways are considered:

° (U) Inhalation of respirable acrosols in the passing plume.

° (U) Cloudshine, defined as exposure to pesetrating radiation (e.g., gamma
radiation) from the passing plume.

] (U) Groundshine, defined as exposure to penetrating radiation from radioactive
material that is deposited on the ground from the plume.

° (U) Resuspension, defined as inhalation dose from respirable aerosols that are
deposited on the ground by the passing plume and subsequently resuspended.

L (U) Ingestion, defined as exposure from ingestion of agriculture products from
areas contaminated by particulates from the plume (rural zoues oaly).

(U) Cloudshine and inhalation of respirable acrosols occur only while persons are exposed to the
plume. Since persons outdoors would be most directly affected, RADTRAN allows the user to
account for pedestrian densities in urban areas. Groundshine, resuspension, and ingestion doses
would be incurred at later times, and their magnitudes would depend in pant on how rapidly a
contaminated area is evacuated and whether the area is cleaned up or restricted from use.
RADTRAN allows the user to estimate ovacuation times, and it includes contamination
thresholds for determining whether interdiction or cleanup will occur. The cleanup lovel is in
accordance with proposed EPA guidelines.

Total Radiological Risk of Transpent (U)
(U) A unit-shipment approach was used to calculate transportation risk. The risk per shipment

is calculated and multiplied by the sumber of shipments of each material type. These products
may then be summed to give total risk values.




Nonradiological Risk of T )

(U) The RADTRAN postprocessor performs calculations for nonradiological unit-risk factors
(e.g., risk of fatality from mechanical injury) to determine total nonradiological risks. Note that
for these risks the two-way travel distance is used because, while radiological risks may be
incurred only for a shipment containing radioactive material, nonradiological risks are equally
likely when the transport vehicle is traveling empty.

Representative Routes (U)

(U) For truck transport, to estimate the fraction of travel in each population density zone,
representative Interstate highway routes are generated for each origin-destination combination,
and population densities along these routes are determined from 1980 census data. These data
and one-way mileage estimates are generated by a highway routinz code.

(U) RADTRAN requires substantial amounts of input data to adequately model the packaging,
the packaging contents, the vehicle and transpont link, and poiential radiological consequences.
In addition, a conditiona! probability must be assigned to each Accident Severity Category for
cach population-density zone, and accident rates for each vehicle type and transport mode must
be determined. Many of these values do not change for a specific application. For example,
Interstate highway lane dimensions do not change regardless of what vehicle type or payload is
being analyzed. Since predetesmined default values are used for these parameters, the user
needs to consider only the values of those parameters that may change as & result of program-
specific conditions. In this ssction, program-specific conditions and related input values are
discussed and documented.

(I The program would receive shipments of high-eariched uranium feed material from Oak
Ridge, TN. All uranium feed material shipmeats, for analysis purposes, were considered to be
in oxide form. The uranium feed material would be coavertad to "fresh product” at Lynchbusg,
VA. From Lynchburg, the fresh product would be transported to Albuquerque, NM, where
small guantities could be irradiated in existing facilities at SNL cr transported to one of the
potential sites of the new ground test facility. At either the SNL or new ground test facility
locations, the fresh product material would be irradizted in a reactor environment for cumulative
time periods ranging froin a few seconds to a few thousund seconds. Following this irradiation
and subsequent on-site examinstion, the irradisted product material would be subject to one of
the followirg options:

(U) Opticn 1: Shipment to an off-site hot cell facility for further examination.

(U) Option 2: Shipment to a processing facility for recovery and recycle of high-eariched
uranium (also for unused fresh product).
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(U) Option 3: Treatment as waste for either on-site or off-site disposal depending on the given
site’s waste acceptance criteria.

(U) If the irradiated product material is shipped to an off-site hot cell for further examination,
the final disposition would be through either Option 2 or 3 above.

(@D Transuranic (TRU) wastes could also be generated in very small quantities during nuclear
testing operations. And low level wastes (LLW) would be generated during testing operations.
These LLW waste forms would potentially include filter media, particulates, activated hardware,
and contaminated structural materials. Depending on the capabilities of the selected ground
testing location, the LLW would be either disposed of on-site or shipped to an adequate disposal
site. Any TRU waste would be shipped to the Waste Isolation Pilot Plant (WIPP). Waste
meeting the TRU waste acceptance criteria could not be demonsirated to be produced during
operations, but for conservatism testing operations were modeled as generating sufficient TRU
waste to account for a single shipment to the WIPP site.

(U) A set of conservative baseline conditions was defined for analysis to provide a point of
comparison for relative risk assessments. Briefly, each material wouid be shipped by truck;
shipments of feed, fresh product, and irradiated product materials going for further examination
or recovery and recycle processing would be carried in safe secure transports (SSTs), The TRU
waste would be grouted and shipped off-site by commercial carriers in Type A packages (55-
gallon drums) in TRUPACT-II Type B oveipacks, and the LLW would be packaged according
to all applicable regulations and hauled to an on-site LLW disposal facility. The structural
materials that might be LLW were all modeled as being brokea down into units small enough
to fit into 55-gallon drums with a 50% void volume factor accounted for. In actuality, it is
probable that at least some of these structural materials would be shipped as low-specific-activity
material in bulk form, which would greatly reduce the number of such shipmeats. Therefore,
the risk values given for LLW transportation in this analysis are conservative. A summary of
the packaging assumptions used in the analysis is given in Table A.3-1.

(U) In prior analyses of similar materials (DOE/EIS-0136), two shipmeat sizes—full and half-fuil
loads--were analyzed. This was considered becauss it was possible that a reduced payload might
decrease the consequences of a severe accident and thus reduce the overall risk. The results of
this earlier analysis indicate that, aithough thare was some reduction in high-severity accident
consequences, this was mose than offset by the increase in risk resulting from the fact that twice
2s mauy shipments must be made to transport the same amount of maienial. Therefore, oaly full
loads are considered in this present analysis.

(U) All low-level waste generated during operations of the proposed new test facility is modeled
as being disposed of on-site. This waste will consist primarily of fissicn-product-contaminated
material and activated structural materials. The former was modeled as containing the maximum
amcant of the given material that can be carried in a Type A package (006 A, equivalent of a
radicisotope mixture sesembling the jrradiated product). For all materials modeled (filter media,
etc.) this amount still contaiss less than 100 nagocuries per gram of aipha-contaminated material,
which is the maximum coacestration of alpha-emitting isotopes pesmitted in LLW, thus the
analysis is conssrvative,




(U) The total output of LLW from operations is expected to be about 1.7E+05 metric ton with
a volume of 46,000 cubic meters (1.6 million ft") {includes 50% packing volume allowance),
which is equivalent to about 219,250 55-gallon drums. The radionuclide inventory of a package
varies from 2 to almost 40 curies; the latter applies only to special form material. Although the
transport distance could vary at the two alternative sites for the new test facility, a maximum
distance of 50 kilometers (approximately 30 miles) was used for both sites. The average
velocity on-site was assumed ¢o be 50 kilometers per hour (about 30 miles per bour).

(U) Stop times associated with transport by SST differ from those for commercial truck
transport. Stop time was set at 0.0021 hour per kilometer in accordance with safe operating
procedures for the SST (Mulryan, 1987). The value for commercial truck transport is 0.011

hour per kilometer which was used for all other off-site shipmeats. The operating procedures
for the SST are classified.

(U) Representative Interstate highway routes from each potential origin to each potential
destination were generated by the INTERSTAT routing highway code, which also gives fractions
by travel in rural, suburban, and urban population density zones (Cashwell, 1987) and total one-
way distance. These are listed in Tables A.3-2 and A.3-3.

(U) The INTERSTAT routing network includes the Interstate highway system, state-designated
alternate routes, and access routes into various DOE facilities. Because of their high and
uniform levels of engineering and safety, the Interstate highways have been identified by the
DOT as the preferred routes for transport of highway-route-controlled quantities of radioactive
materials (formerly called large-quantity shipments); where available, urban beliways and
bypasses must be used. States and tribes may designate alternative routes when the designation
is accompanied by a safety analysis demonstrating equal or greater levels of safety.

(U) The accident rates used in the analysis are from DOT data for the entire commarcial
shipping industry (i.e., accidents on Interstate highways involving at least one commercial
tractor-trailer regardless of payload), and are based on millions of total vehicle-kilometers of
travel. Available unclassified accident/incident data for radioactive materials shipments indicate,
for example, that for the eleven-year period from 1971 to 1982, fewer than thirty Type B
packages were involved in truck or mail accidents (Wolf, 1984). There was no release of
radioactive material in any of these accidents. An accident rate derived from this information
should oot be used; the statistical significance would be questionable because the total truck-
kilometers involved are relatively small and because few accidents occurred. Therefore, the
accident rates in this analysis ure conservatively set equal to the nations! average accident vates
for commercial tructor-trailers. The national aversge rates are desived from DOT data and are
appropriate for relatively long-distance routes that traverse ssveral states. Sandia National
Laboratories has conducted a pumber of tests to demonstrate the validity of this conclusion. The
average for the entire United States is 3.1 x 107 accidents per kilometer (4.0 x 107 accidents per
mile). The limited variability in accident rates supports the use of national sverage data for the
program shipments. These accideat rates were also used for on-site shipments. This is a
conservative approach because lower spoeds and institutional controls are expected to lower
actual on-site accident sates.




(U) These rates are for all reported combination truck accideats on interstate highways. The
possibility of the very severe accidents which would be required to result in 2 release of
radioactive material is much lower. The overall frequency of under-reporting of accidents is
about 40 percent for property-damage-only accidents; the reporting of serious and fatal accidents
is virtually 10C percent (Smith and Wilmot, 1982). Thus, the base accident rate is not adjusted
for under-reporting, since doing so would serve only to raise the relative frequency of
occurrence of low-severity accidents and lower tie relative frequency of occuyrence of high-
severity accidents, which would remove a ceriain level of conservatism in the accident-risk
caiculation. The eight-category Accideat Severity Category matrix for commercial truck
transport from NUREG-0170 (NRC, 1977b) is used.

(U) Additional conservatism is attributed to the fact that SSTs do not operate in poor weather
conditions. Restricting truck transport to good weather conditions reduces the overall truck
accident rate by about 10 percent (NUREG-0170, Section 6.3.3). Since accidents associated
with travel in poor weather conditions are included in the DOT accident-rate dats that were used
in the risk analysis, the risk estimate is slightly conservative with respect to this parameter. In
the unlikely eveat of an unforeseen road closure, radiological impacts would be associated
mainly with an increase in stop time and perhaps an increase/decrease in distance traveled (e.g.,
if a vehicle were able to use an alternate route). Since only one or a few shipments would be
affected on an annual basis, the overall arnual incident-free risk estimate would not change
significantly.

(U) The $8T would be used to transport program-related shipments of feed, fresh or irradiated
product material. The SST acts as 2 significant secondary barrier; it provides additional
shielding that reduces the external dose rate of the shipments, and it provides additional levels
of accident resistance. For shipments of TRU waste to the WIPP, the TRUPACT-II would be
used. Release fractions for a typical Type B package were used (NRC, 1977b) to represeat the
TRUPACT-II, and no credit was taken for any protection that might be afforded by the inner
Type A packages (drum). The LLW low-specific activity and Type A packages were modeled
as typical Type A packages.

(U) The 6M is one of the few packagings for which a large amount of data exists on response
to the higher severity category accidents, and the release fraction values used here and in earlier
studies are based cn these data (McWhirter et al., 1975; Bonzon, 1977; Fisher &t al., 1987).
It is expected that the 6M will be replaced by a nower packaging of the same type with an
improved closure mechanism. However, other basic features of the packaging would remain the
same, and the new Type B inner packaging is modelled in this analysis as having the same
properties as a 6M. The accident resistance provided by the SST is sigeificant. The high
integrity of the trailer acts as an impact-force-reducing barrier and provides thermai protection.
The releass fractions assigned to the Type B packaging in Accident Severity Categories V1, VII,
and VIII for the 6M inner packaging must be modified to reflect the protection afforded a
shipment by the SST. Lesser accident categories (1 through V) resuit in oo release of material
to the cavironmeat (NRC, 1977).

(U) The SST elso provides enhanced thermal protection, being capable of withstanding
temperatures in excess of the regulatory test-fire temperature [1,475° F (800° C)] for periods




—

exceeding the test duration of 30 minutes without significant elevation of internal temperature
(SNL, 1976). The SST provides additional therma! protection such that the Type B packagings,
which are themselves highly fire-resistant, would not directly experience thermal loads
characteristic of a Category VI fire. Note that both fire and impact forces of the magnitudes
defined above are required for an accident to be classified as Accident Severity Category VI;
this is also true of the definitions of Categories VII and VIII. The SST so effectively prevents
either of these conditions from affecting the payload that a Category VI accident would not result
in any release of conteats. Therafore, the release fraction for this severity category is equal to
zero for shipments of the Type B/SST configuration. For shipments of the Type A/SST
configuration, the release fraction for Category VI was set equal to 0.01. Since Type A
packages subject to severe impact loadings encountered in Categories VII and VIII must be
assumed to fail completely, the SST was conservatively modeled as providing no additional
protection in these two highest categories.

(U) The forces a shipment may experience in Category VII accidents [140,000-230,000
kilograms (300,000-500,000 pounds)], if applied uniformly to the SST, would not result in crush
forces in the intzrior of the trailer that exceeded the Type B failure threshold. However,
concentrared application of such forces could caus: local deformation of the SST. Crush forces
on packagings in the immediate vicinity of the impact point could exceed the Type B threshold.
Forces of that magnitude are seldom encountered in actual accidents. A grade-crossing accident
involving a train moving at high velocity could conceivably provide the requisitc force at a 90-
degree impact angle, and the force would be concentrated in a relatively smal} area rather than
being uniformly distributed. Therefore, for the purposes of this study, all accidents of this
severity are modeled conservatively as being of the local-deformation type. For a close-packed
ammay of Type B packages, four packages in the immediate vicinity of the local deformation
would be affected. The four packages damaged by crush forces generated as a result of impact
could be subjected to a Category VI fire {800° C (1475°F) for up to 2 hours] and could release
some fraction of their contents. The release fraction for each shipment was then conservatively
set equal to the product of the fraction of affected Type Bs and the release fraction for a Type
B in a Category VII accident (as defined in NUREG-0170 using Model I). For S8Ts carrying
Type A packages, all Type A packages were modeled as failing completely in a hypothetical
Category VII.

(U) Accidert Severity Category VIII, as defined in NUREG-0170 (NRLC, 1977b) for highway
transport, includes accidents involving both forces greater than 230,000 kilograms (500,000 Ibs)
and fires over 2 hours in duration at 800° C (1475°F) (or equivalent thermal load). No highway
accident this severe has ever been recorded, so for the purposes of this study the local-
deformation scenario used in Category VII was extended. Six Type Bs would be damaged as
a result and subjected to fire. The shipment release fraction is again conssrvatively set equal
to the product of the fraction of affected Type Bs and the release fractica for a Type B package
in a Category VIII accident (as defined in NUREG-0170). For SSTs carrying Type A packages,
all Type A packages wese modeled as failing completely iz 4 hypotbetical Category VI

accident.

(U) Acroso! and respirable aerosol fraction values for dispersibility category § (fooss, small
powder) are used for feed material (NRC, 1977b). They determine the amaounts of material that

. o



may be dispersed and eventually inhaled in each severity category in which a release may occur.
The fraction of airbosne material that is less than 10 microns in size (mean aerodynamic
diameter) an<. tnat could therefore e-tor the husnan respiratory system CCRP, 1979) was set at
50 percent for feed. Ninety percent (xaass percentage) of all inhaled airbomne particles between
10 and 20 microns (mean serodyzamic dmm&er) and 100 percent of all patticies over 20
microns (mean aerodynzmic diameter) are deposited in the nasopbaryngeal region. Respirable
aerosois may be generated by impact forces and, move importantly, by fire. The uranium oxids,
although it will not bura, is more dispersible when in powder form, and this was accounted for
in the analysis by e dispersability category assigament. The respimble acrosols poteatially
generated in sevese accidents are, therefore, estimated in a conservative, material-gpecific
manner. The deposition velocity of all releassd particulaies was 521 at the defauit value of 0.03
feet per second (0.0} meters per second), which is representative of aerosols. The fraction of
all radionuclides that would be deposited on agricultural lznd and then transferred to food
products was set equal to 2.8 x 10° (Ostmeyer, 1986).

@D The fresh product is a very high integrity material. Bven under very severe mechanical
and thermal loadings to thf* fresh pmduct package, more than 99% of the material would be in

R R = Therefore, aerosol and respirable aerosel fraction values
for a sumL ‘ngh-xmegmy material-Fort St. Vrain power reacior fuel-are used for figsh
product.

) The irradiated product and matasial for secycle also ave assigned asrosol and mspxmb!e
aerosol fraction values like those used for Fort St Visin power weacior spent fuel, are
also enpected to be high imegrity materials with ihe ves: sajority of EE RN

(U) Aerosol and respirable agrosol fractions similsr 1o these used for ordinary commercial
shipments of Type A packages are used for low-lsvel weste, and TRU wasie is modeled as
described in the WIPP SEIS. These valugs are gypdeslly used in RADTRAN cvaluations of the
shipmeqt of these materials for eovironmensa! evalastions.

(U) For this analysis, RADTRAN sesuits are given in termns of population dose (i.¢., person-
rem) ner shipment. To obtain risk in :erms of health effects, these values arc multiplied by the
toal number of shivmesnts of the sypropsate material type and by beaith effect estimators
discussed in & BEIR modzi. The effsctive whole-body dosss calculated by RADTRAN ware
reduced by a factor of 2 o yigld goussial dose for genetic risis as suggested by the ICRP (ICRP,
1977).




Besults (U)

(U) Radiological unit-risk factors from the RADTRAN System are expressed in units of expected
dose (person-rem:) and health effects (cancer deaths awd genetic effects) per shipment for each
type of shipmeni. Risk factors are caiculated separately for the public under incident-free and
accident conditions. The representation of each of the three population zores (rural, suburban,
and urban) is indicated in the route data given in Tsbles A.3-2 and A.3-3.

(U) Nonradiological risks are deaths arising from traffic accidents (mechanical injuries) and
deaths from respiratory ailments resuiting from vehicular air pollution (Rao, Wilmot, and Luna,
1981). Nouradiological unit-risk factors based on national statistics were obtained from DOT
deis.

(U) In this analysis, the entire package dose rate was modeled as gamma radiation, which tends
to overestimate tctal integrated dose because neutrons are rapidly attepuated in air whereas
gamma radiation is not.

(U) The per shipment risk values are multiplied by the expected number of shipmears of each
material type to give total risks for each. The per shipment and total radiological risks for
transporung feed, fresh product, irradiated product, material for recycle, and TRU waste are
given in Tables A.3-4 and A.3-5, respectively. The number of genetic effects is 40 percent of
the number of cancer deaths shown in these tables. The risk to the public from transportation
of low-level and hazardous wastes that are to be treated and disposed of on-site is negligible.
The total radiological risks of LLW transport on-gite are 7.07 person-rem (3.51 x 107 latent
cancer fatality and 1.40 x 10” genetic effect) for incident-free transport and 7.87 x 10* person-
rem (3.92 x 10" latent cancer fatality and 1.57 x 10" genetic effect) for accideats. Total
radiclogical risks for the NTS and INEL aliematives are given in Tables A.3-6 and A.3-7. The
total nonradiological risk of an accident-related fatality is 2.12 x 10 for NTS and 2.38 x 10°
for INEL. Total nonradiological transportation risks are given in Table A.3-8.

(U) Tabie A.3-9 is a summary of total radiological and non-radiological risks for all materials
that includes both the risks for incident-free conditions and the risks for accident conditions.
The radiological risks of transporation result mainiy from the transport of fresh product. Most
of the radiological risk is attributable to incident-free transport. That is, potential accidents
contribute little to the total radiological risks. Nonradiological risks are about 2.5 times higher
than radiological risks and would result from mechanical injuries from traffic accideats. The
predicted number of traffic accident fatalities of 2.06 x 10" 10 2.32 x 10" is trivial ip comparison
with the thousands of traffic deaths oo American highways each year.
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TABLE A.3-4:
RADIOLOGICAL TRANSPORTATION RISK

(person-rem per shipment)
—FPemsop-rem/shipment
Shipment Type Route Incident-Free Accident
Fresh Prod Lynchburg-NTS 7.91E-01 1.68E-12
2-clement Lynchburg-INEL 9.44E-01 1.90E-12
Fresh Prod Lynchburg-NTS 7.91E-01 3.12E-11
2-¢lement Lynchburg-INEL 9.44E-01 3.53E-11
Feed ORNL-Lynchburg 1.loe<G: 2.94E-08
Lrradiated NTS-Lynchburg 4.01E-01 5.21E-06
Product INEL-Lynchburg 4.78E-01 5.88E-06
-2 ent
rradiated NTS-Lynchburg 4.01E-01 9.61E-05
Product INEL-Lynchburg 4.78E01 1.09E-04
37-element
Experimentsa! ALBQ-Lynchburg 2.09E-01 4.78E-12
Product 4 kg
Materis! for ALBQ-ORNL 4.65E-01 1.95E-05
Recycle Lynchburg-ORNL 1.16E-01 5.69E-05
ALBQ-Lynchburg 5.81E-01 2.04E-05

© Dosed 0o T1 = 10 for all ahipements,




TABLE A.3-4 (cont’d):
RADIOLOGICAL TRANSPORTATION RISK (U)

* Band oo T1 = 10 for all skipanspis.

(person-rem per shipment)
—Pemson-regVshipment
Shipment Type Route Incident-Free* Accident
Low-Level Wastes:
Concrete & NTS-NTS 2.00E-03 2.16E-12
Steel INEL-INEL 2.00E-03 2.16E-12
Aluminum NTS-NTS 2.00E-03 7.87E-14
INEL-INEL 2.00E-03 7.87E-14
filters NTS-NTS 2.00E-03 3.53E-12
INEL-INEL 2.00E-03 3.53E-12
-gravel NTS-NTS 2.00E-03 4.71E-13
INEL-INEL 2.00E-03 4.71E-13
ETS-silica NTS-NTS 2.00E-03 4.71E-13
INEL-INEL 2.00E-03 4.71E-13
ETS-struct NTS-NTS 2.00E-03 2.72E-11
INEL-INEL 2.00E-03 2.72E-11
Copper NTS-NTS 2.00E-03 1.33E-08
INEL-INEL 2.00E-03 1.33E08
Beryllium NTS-NTS 2.00E-03 2.75E-15
INEL-INEL 2.00E-03 2.75E-15
Graphite NTS-NTS 2.00E-03 5.95E-19
INEL-INEL 2.00E-03 5.95E-19
High-Activity ETS Waste: _
ZiC-Graph NTS-NTS 2.00E-03 1.60E-13
INEL-INEL 2.00E-03 1.60E-13
Aluminurp NTS-NTS 2.00E-03 5.05E-10
INEL-INEL 2.00E-03 5.05E-10
Structural NTS-NTS 2.00E-03 5.06E-10
INEL-INEL 2.00E-03 5.06E-10
TRU Waste:
TRU NTS-WIPP 8.49E-03 1.74E-10
NEL-WIPP 1.28E-02 2.62E-10
i Mixed Waste:
3 Mixed NTS-NTS 9.82E-03 1.24E05
INEL-INEL 9.82E-03 1.24E-05




TABLE A.3-5:
TOTAL RADIOLOGICAL TRANSPORTATION RISKS

(person-rem) (GEED
Shipment Incident-
Shipment Type Route Number Free* Accident
Eresh Prod “Lynchburg-NTS 80 6.31E+01 T.33E-10°
-element Lynchburg-INEL 80 7.55E+01 1.52E-10
Fresh Prod Lynchburg-NTS 3 2.3TE+00 9.36E-11
(37-¢lement Lynchburg-INEL 3 2.83E+00 1.06E-10
Eeed ORNL-Lynchburg 50 5.80E+00 1.47E06
Irradiated NTS-Lynchburg 80 3.21E+01 4.17E-04
Product INEL-Lynchburg 80 3.82E+01 4.70E-04
(2-clement)
Irradiated NTS-Lynchburg 3 1.20E+00 2.89E-04
Product INEL-Lynchburg 3 1.43E+00 3.27E-04
(37-element)
xperimental ALBQ-Lynchburg 1 2.09E0! 4.78E-12
Product 4 kg
Material for ALBQ-ORNL H 4.65E-01 1.95E-05
Recyele Lynchburg-ORNL 1 1.16E-01 5.69E-05
ALBQ-Lynchburg 1 5.81E-01 2.04E-05
Low-Level Wastes:
Concrete & NTS-NTS 612 1.22E+00 1.32E-09
teel INEL-INEL 612 1.22E+00 1.32E-09
Alumipum NTS-NTS 148 2.96E-01 1.17E-11
INEL-INEL 148 2.96E-01 1.17E-11
ETS-filters NTS-NTS 143 2.86E<01 5.05E-10
INEL-INEL 143 2.86E-01 5.05E-10
EIlS-gravel NTS-NTS 143 2.86E-01 6.74E-11
INEL-INEL 143 2.86E<01 6.74E-11

» Based on 71 = 10 for all shipemanis,

-



TABLE A.3-5 {(cont’d):
TOTAL RADIOLOGICAL TRANSPORTATION RISKS

(persou-rem) D
Shipment Incident-
Shipment Type Route Number Free* Accident
&l>-silica “NTS-NTS 143 "2.80ED1 6.74E-11
INEL-INEL 143 2.86E-01 6.74E-11
ETS-struct NTS-NTS 2319 4.64E+00 6.31E-08
INEL-INEL 2319 4.64E+00 6.31E-08
Copper NTS-NTS 1 2.00E-03 1.33E-08
INEL-INEL 2.00E-03 1.33E-08
Graphite NTS-NTS 1 2.00E-03 5.95E-19
INEL-INEL 1 2.00E-03 5.95E-19
High-Activity ETS Waste:
ZiC-Graph NTS-NTS 1 1.98E-03 1.60E-13
INEL-INEL 1 1.98E-03 1.60E-13
uminu NTS-MTS 1 1.98E-03 5.05E-10
~ INEL-INEL 1 1.98E-03 5.05E-10
truc NTS-NTS 1 1.98E-03 5.06E-10
INEL-INEL 1 1.98E-03 5.06E-10
iy NTS-NTS 1 2.00E-03 2.7SE-15
INEL-INEL 1 2.00E-03 2.75E-15
TRU Waste:
TRU NTS-WIPP 1 8.49E-03 1.74E-10
INEL-WIPP i 1.28E02 2.62E-10
Mixed Waste:
Mixed NTS-NTS 11 1.08E-01 1.36E-04
INEL-INEL i 1.08E-01 1.36E-04

* Based op TI = 10 for all shipments.




TABLE A.3-6:
RADIOLOGICAL TRANSPORTATION RISKS FOR NTS ALTERNATIVE (JD

—Dose ip Persop-rem LCFs*

Incident- Incident-
Alternative Free+* Accident Free Accident
Fresh Prod (2) 6.31E+01 1.35E-10 3.15E-02 6.75E-14
Fresh Prod (37) 2.37E+00 9.36E-11 1.19E-03 4.68E-14
Fresh Prod Total 3.27E02 1.14E-13
Feed:ORNL-Lynch 5.80E+00 1.47E-06 2.90E-03 7.35E-10
Irrad Prod (2) 3.21E+01 4.17E-04 1.61E-G2 2.09E07
Irrad Prod (37) 1.20E+00 2.89E-04 6.00E-04 1.45E-07
Irrad Prod Total 1.61E-02 3.54E07
Experimental 2.09E01 4.78E-12 1.05E-04 2.39E-15
Product
Recycle Route 1 4.65E-01 1.95E-05 2.33E-04 9.75E-09
Recycle Route 2 1.16E-0! 5.65E-05 §.80E-05 2.85E-08
Recycle Route 3 5.81E-01 2.04E-05 2.91E-04 1.OZE-08
Recycle Total 5.82E-04 4.85E08
Liw:
Concrete & Steal 1.22E+00 1.32E-09 6.10E-04 6.60E-13
Aluminum 2.96E-0! 1.17E-11 1.48E-04 5.85E-15
ETS-filters 2.86E-01 5.05E-10 1.43E-04 2.53E-14
ETS-gravel 2.86E-01 6.74E-11 1.43E-04 3.37E-14
ETS-silica 2.86E-01 6.74E-11 1.43E-04 3.37E-14
ETS-struct-1 4.64E-00 6.31E-08 2.32E-03 3.16E-11
Copper 2.00E-03 1.33E-08 1.00E-G6 6.65E-12
Graphite 2.00E-03 5.95E-1% 1.00E-06 2.98E-22
ETS-struct-2%* 1.98E-03 5.06E-10 9.90E-06 2.53E-13
Beryllium*** 2.00E-03 2.715E-15 1.00E-06 1.38E-18
LLW Total 3.51E-03 3.92E-11
. Comveniin hotor & $.0E-4 LCF Apsron-mm (BEIR V).
- Based oo packags dows s (T & 10 s dated.

- Origimlly el 85 ighactivity wasis Wz evahalin i Ut fal b LLW.




TABLE A.3-6 (cont’d):
RADIOLOGICAL TRANSPORTATION RISKS FOR NTS ALTERNATIVE (U)

—Dose in Persop-ter LCFs*

Incident- Incident-
Alternative Free** Accident Free Accident
High Activity ETS Waste:
ZiC-Graphite 1.98E-03 1.60E-13 9.90E-06 8.00E-17
Aluminum 1.98E-03 5.05E-i0 9.90E-06 2.53E-14
High-Activity Total 1.98E-05 L53E-14
TRU Waste: 8.49E-03 1.74E-10 4.25E-06 8.70E-14
Mixed Waste: 1,08E-01 1.36E-04 5.40E-05 6.80E-08
TOTAL 5.86E-02 4.24E07

* Conversion factor = 5.0E-4 LCF/person-rem (BEIR V).
*+  Based on package dose rats (TI) = 10 as default.

wa%  Originally treated as high-activity waste but evaluation indicates that material is LLW.




TABLE A3-7:
RADIOLOGICAL TRANSPORTATION RISKS FOR INEL ALTERNATIVE D

—Dose ip Persop-rem LCFs*

Incident- Incident-
Alternative Free** Accident Free Accident
Fresh Prod (2) 7.55E+01 1.52E-10 3.78E-02 7.60E-14
Fresh Prod (37) 2.83E+00 1.06E-10 1.42E-03 5.30E-14
Fresh Prod Total 3.92E02 1.29E-13
Feed: ORNL-Lynch 5.80E+00 1.47E-06 2.90E-03 7.35E-10
Irrad Prod (2) 3.82E+01 4.70E-04 1.91E-02 2.35E07
Irrad Prod (37) 1.43E+00 3.27E-04 1.15E-04 1.64E-07
Irrad Prod Total 1.98E-02 3.99E07
Experimental 2.90E-01 4.78E-12 1.05E-04 2.39E-15
Product
Recycle Route 1 4.65E-01 1.95E-05 2.33E-04 9.75E-09
Recycle Route 2 1.16E-01 5.65205 5.80E-05 2.85E-08
Recycle Route 3 5.81E-01 2.04E-05 2.91E-04 1.025-08
Recycle Total 5.82E-04 4.85E-08
LLW:
Concrete & Stes] 1.22E+00 1.32E-09 6.10E-04 6.60E-13
Aluminum 2.96E-01 1.17E-11 5.85E-04 5.85E-15
ETS-filters 2.86E-01 5.CSE-10 1.43E-4 2.53E-14
ETS-gravel 2.86E-01 6.74E-11 1.43E-04 3.37E-14
ETS-silica 2.86E-01 6.74E-11 1.43E-04 3.37E-14
ETS-struct-1 4.64E+00 6.J1E-08 2.32E03 3.16E-11
Copper 2.00E-03 1.33E-08 1.00E-06 6.65E-12
Graphite 2.00E-03 5.95E-19 1.00E-06 2.98E-22
ETS-struct-24*+ 1.98E-03 5.06E-10 9.90E-06 2.53E-13
Baryllium®*** 2.00E-03 2.75E-15 1.00E-06 1.3BE-]18
LLW Total 3.51E03 3.92E-11
hd Cosvsnion hator = 5.0E-4 LCFiromessom (BEIR V).
- Basel 0 pasinge dous i (TT) = 10 ws dolhathr.

- Onpmlly Uil o highaivicy sasts W shaies bul Wt mieeln) ls LLW.




TABLE A.3-7 (cont’d):
RADIOLOGICAL TRANSPCRTATION RISKS FOR INEL ALTERNATIVE (U)

- LCEs*
Incident- Incideat-

Alternative Free*+ Accident Free Accident
High Activity ETS Wasts:

ZiC-Graphite 1.98E-03 1.60E-13 3.90E-06 8.00E-17
Aluminum 1.98E03 5.05E-10 9.90E-06 2.33E-14
High-Activity Total 1.98E-05 2.53E-14
TRU Waste: 1.28E02 2.82E-10 6.40E-06 1.31E-13
Mixed Waste: 1.08E-01 1.36E-04 5.40E-05 6 80E-08
TOTAL 6.88E-02 5.18E07

b Conversion factor = 5.0E4 LCF/person-rem (BEIR V).
**  Pased on package dose rate (T1) = 10 as default.

*++  Originally treated as high-activity waste but evaluation indicates that material is LLW.




TABLE A.3-8:
NONRADIOLOGICAL TRANSPORTATION RISKS

(fatalities) (D

Shipment Fatalities/
Type Route Number One-way trip Total
Fresh Prod (D) Tynchburg-NTS 50 TIEDS TOED?
via ALBO Lynchburg-INEL 80 5.33E-04 8.52E-02
res 37 Lynchburg-NTS 3 4.39E-04 2.64E-03
via ALBQ Lynchburg-INEL 3 5.33E04 3.20E-03
Feed ORNL-Lynchburg 50 5.52E-05 5.52E-03
diated NTS-Lynchburg 20 4.39E-D4 7.02E-02
Product (2) INEL-Lynchburg 80 5.33E-04 8.52E-02
via ALBQ
Irradiated NTS-Lynchburg 3 4.39E-04 2.64E03
uct (37 INEL-Lynchburg 3 5.33E-04 3.20E-03
Via
Experimental ALBQ-Lynchburg 1 3.10E-04 6.20E-04
Product 4 kg
Material for ALBQ-ORNL 1 2.53E-04 5.06E-04
Recycle Lynchburg-ORNL 1 $.52E-05 1.10E-04
ALBQ-Lynchburg 1 3.10E-04 6. 20E-04
Low Level Wastes:
Cogerete & Steel NTS-NTS 612 6.80E-06 8.22E-03
INEL-INEL 612 6.80E-06 8.32E-03
Aluminug NTS-NTS 148 6.80E-06 2.02E03
INEL-INEL 148 6.80E-06 2.02E-03
ETS-filtess NTS-NTS 143 6.80E-06 1.94E-03
INEL-INEL 143 §.B0E-06 1.94E-03
ETS-gravel NTS-NTS 143 6.80E-06 1.94E.03
INEL-INEL 143 6.80E-06 1.94E-03

L



TABLE A.3-§ (cont’d):
NONRADIOLOGICAL TRANSPORTATION RISKS

(fatalities) (U)
Shipment Fatalities/
Type Route Number One-way trip Total
Low-Level Wastes (cont'd):
ETS-silica NTS-NTS 143 6.80E-06 1.94E-03
INEL-INEL 143 6.80E-06 1.94E-03
EIS-struct NTS-NTS 2319 6.80E5-06 3.16E02
INEL-INEL 2319 6.80E-06 3.16EQ
Copper NTS-NTS 1 6.80E-06 1.36E05
INEL-INEL 1 6.80E-06 1.36E-05
Graphite NTS-NTS 1 6.80E-06 1.36E-05
INEL-INEL 1 6.80E-06 1.36E-0S
High-Activity ETS Waste:
iC-Grapt NTS-NTS 1 6.80E-06 1.36E-05
INEL-INEL 1 6.80ELS 1.36E-0S
Aluminum NTS-NTS 1 §.80E-06 1.36E-05
INEL-INEL 1 6.80E-06 1.36E-05
tructura NTS-NTS 1 6.80E-06 1.36E05
INEL-INEL i 6.80E-06 1.36E-05
Beryllivm NTS-NTS ! 6.B0E-06 1.36E-05
INELAXEL 1 6.80E-06 1.36E035
TRU Waste:
TRU NTS-WIPP 1 1.8SE-04 3. 70804
INEL-WIPP 1 2.79E-04 3.58E-04
Mixed Waste:
Mixed NTS-NTS 11 6.80E-06 1.59E-04
INEL-INEL 11 6.80E-06 1.50E-04




TABLE A3-9:
TOTAL TRANSPORTATION RISKS (U)

Altemative
iologi jes
NTS 2.065-01
INEL 2.32E01
Person-rem LCFe _Gepetic Effects® Total

NTS

incident-free 1.2% 1 S.9E-02 2.8E402 §.3E02

Accident 8.5x 10 4.2E07 1.78-07 5.1E07
INEL

Incident-free 1.4 % 1 6.9E-02 Z.3E-Q2 9.7E02

Accident 1.0 x 10° $.2EQ7 2.1E07 7.3807

® Based on 2.0E-04 geaetic offects/person-rem.




APPENDIX A.4: COMPARISON OF DIFFERENT TIME INTERVALS BETWEEN
EXPERIMENTAL RUNS (U)

(U) Analyses were performed to determine the impact to both normal operations dose and
accident dose (Committed Effective Dose Equivalent) from increased "cooldown time" between
multiple tests of a single test reactor or using separate reactor cores for each test. This latter
analysis also indicates the difference in radiological impact between assuming one run fission
product buildup and assuming multiple run buildup. Three scenarios were investigated:

1) Five runs on one core with one week between each run plus five runs on a second
core with the same one week interval between each run. All ten runs were within a one
year petiod.

2) Five runs «m one core with one month between each run plus five runs on a sscond
core with the same one month interval between each run. Al ten runs were within a one
vear period.

3) Ten fresh cores, each run one time, but all within a on¢ year period.

(U) The normal operations analyses was performed by running ORIGEN2 for the nornal
operztion scenarios followed by a MACCS run to determine the dose to the offsite individual.
Following the MACCS yun, another ORIGEN? run was performed that included the first run,
the decay interval, and a second run. MACCS was aguin run to determine the dose fro.n the
second operational test, The dose from this second run was simmed with the dose from the
previous (single) run. This process was repeated, until the dose from five consecutive runs was
determined. This process was then repeated for a second core, summing that dose with that of
the ¥irst core.

(U) Next, the entire process described in the above paragraph was repeated using an increased
decay interval of one month between each run. Following this, the dose from ten separate single
fun cores was summed. The results were compared and are shown in Figures A.4-1 and A 4-2.

(U) The accident analyses were performed by running ORIGEN?, specifying a five rua sequence
with the two different decay intervals between the runs (i.e., ooe week and one month).
MACCS was run using the fission product inventory following the fifth run in each case. Also,
the dose from an accident to a single run of fresh core was determined. The results of the three
scenarios are shown in Figures A.4-3 and A.4-4. This analysis demonstrates the difference in
impact between a single run oore and multi-rus core accident.

(U) This analysis is discassed in Section 4.7.
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APPENDIX B

SAFETY ANALYSIS REPORT

(U) NOTICE:

OUTLINE (U)

Al: WDIVIDUAL PORTIONS OF THIS OUTLINE
ARE UNCLASSIFIED, BUT COMPILATION WILL
REVEAL CLASSIFIED INFORMATION WHICH IS
SECRET/SPECIAL ACCESS REQUIRED.
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APPENDIX B
SAFETY ANALYSIS REPORT OUTLINE (U)
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AFPENDIX C
SITE NARROWING REPORT (U)

Summary (U)

(U) The site narrowing report documents the process, rationale, and results of the siting
methodology used to narrow the location of the Test Program from multiple sites throughout the
Continental United States (CONUS) to the three now being considered in this EIS. The ultimate
site selection decision will be based on the siting report, the EIS, and other program documents.

(U) A systzmatic, multidisciplinary approach was implemented to incorporate all technical,
operational, policy, and legal factors into the siting process and to achieve four basic goals:
1) maximize project effectiveness by maximizing project security, optimizing site operations, and
maximizing mission compatibility; 2) minimize cost through maximizing constructability and
minimizing construction requirements; 3) minimize public impacts by minimizing economic
impacts and maximizing public safety, and 4) minimize environmental impacts through
minimizing impacts to the natural and cultural resources and to special status lands.

(U) The site selection process established to achieve these goals was based on the application of
exclusionary and evaluative criteria. Exclusionary criteria define the minimum level of
acceptability of alternative sites. Evaluation criteria did not exclude sites, but were developed
to measure prefercnces for specific site characteristics. All of these criteria are presented in the
BN Final Site Narrowing Report (THG, 1991).

EQSQI!!&iQEﬂB! S:ﬁ!&n’a (I])

(U) Initial screening bagan with the application of the exclusionary criteria which required that
the site be a federally owned facility and be located within the Continental United States
(CONUS). In addition, sites were screened for similarity of operations. Specifically, sites were
excluded if they did wot cusrently host similar nuclear research operations and have the
infrastructire to support defense-related nuclear research activities, It was at this point that
several Department of Defense (DOD) sites were dropped from the list, leaving thirteen
Department of Energy (DOE) sites for further consideration.

(U) The second step in the narrowing process involved the application of the “stand-off™
requirement that required that the site be at least 15 KM (9.3 miles) form the nearest urban area
" a8 measured on a U,S. Geologic Survey (USGS) 1:100,000 scale map. This eliminated all but
the four sites of Hanford, I1daho National Engineering Laboratory (INEL), Nevada Test Site
(NTS), and the Savannah River Site (SRS).

(U) DOE determined that the proposed i3 test program created a significant conflict with the
Hagford and Savannab River operauons ('l'HG 1991). Savannah River is currently the primary

source for tritium production in the United States. In onder to maintain ample separation
between JJJij and witium production activities, siting ‘ test facifity at Savansah River
wmﬂdconfﬁctwi!hwet’andsnndqwciﬂmhndaon installation as well as the use of
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public roads that cross SRS. Hanford was excluded because it is currently undergoing
environmental restoration as a requircment of a memorandum of agreement with the State of
Washington. The [Jii ground testing program is not compatible with this agreement or the
restoration activities. Also the public attention that Hanford has received recently regarding the
eavironmental restoration program is inconsistent with the [JJij program security requirements.

(U) Following the application of the exclusionary criterie and the discussions with DOE
regarding Hanford and Savannah River conflict issues, the process of applying the evaluative
criteria to the two remaining installations, NTS and INEL, began.

Evaluative Criteria (U)

(U) A team consisting of government and contractor experts in safety, security, program
technology, and civil and environmental engineering was formed to apply the evaluative criteria
to identify specific alternative sites at NTS and INEL. This team met with installation
representatives who were familiar with operations, land use, and other concerns at the
installations. Discussions with these representatives placed particular emphasis on ongoing and
planned land use in the immediate area of any potential alternative site which might be
considered.

(U) Based on the requirsments of the program and the kmowledge of the installation
representatives, three specific sites were identified for further evaluation. These included the
Saddle Mountain Test Station (SMTS) at NTS and the QUEST and LOFT sites at INEL. Tours
of the installations were conducted and specific site visits were made to SMTS and LOFT.
Sufficient characterization of the QUEST site was possible with a reconnaissance of the areas
surrounding the site and published information.

@D Al three sites were determined to be reasonable alternatives as a result of the discussions
between the team and installation representatives and the subsequent application of the evaluative
criteria. SMTS, however, emerged as the preferred siie because of soveral factors. SMTS is
a remote and secluded site which provides superior conditions for security and public safety.
In addition, existing testing activities, security systems, and worker safety procedures and
practices are in place at NTS. Another factor which makes SMTS preferable is that activities
associated with "event” related tests and procedures required for these tests are common at NTS
and do not draw public attention to test related procedures,

(V) The LOFT site already has power, communications, water, and waste water facilities from

~ previous test activities and physical security meets anticipated requirements. The site, however,

is not separated from other installation activities and is visible from off-site locations. An
existing containment facility could be used for the test cell, but would require significant and
potentially costly modifications. Aithough the QUEST site is in a relatively secluded arca of
INEL, it is visible from off-site locations.




(U) INEL has infrastructure and worker safety and emergency procedures for testing of reactors,

but has no recent experience with event related testing requiring down range evacuation. This,

combined with the fact that public roads cross the installation, would require temporary stand-off
procedures that would result in deviations from normal operating conditions and attract public
and non-program personnel attention.

(U) The ultimate site selection decision will be based on the siting report, the EIS, and other
program documents.
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APPENDIX D
METHODOLOGY (U)

Socioeconomics (U)

(U) Population and Economy

(1) Public services consist of those services provided by governmental jurisdiction, ¢.g.

police, fire, education hospital, etc.

(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Lmpact -

(U) High Impact -

Land Use and Infrastructure (U)

land Use (U)

Would result when an increase in population occurs
but in numbers small enough that place little or no
additional demand on services and facilities, of an
affected government jurisdiction.

Would result when an increase in potential
population places additional measurable usage on
public services and facilities but would not result in
an increase in either staff or equipment.

Would result whea additional staff or equipment for
public services and facilities are required to support
the increased demand of the population associated
with the project. This may include an increased
burden on the jurisdictional government budget,
which is at east partially offset by increased income
from the increased population.

Would result when potential population increases in
a governmental jurisdiction excoeds 5 perceat over
baseline growth in any given year. This may
inciude an uadue burdca op the jurisdictionaf
government budget, which is not offset by increased
income from the increased population.

(U) The lavels of impact for land use and planning consider two fectors: absorption of
developable vacant land during the growth cycle and the poteatial for under utilization
of developed land during the decline cycle. While fnfill is generally desirable, total
depletion of vacant developable fand could result in a nbed for annexation or enccurage
scattered development in unincorporated areas whenk costs for uilities and satvices would
be high. An under utilization of developed land could result in reduced maistsaxnce of




properties and inefficient use of utilities and services, thereby creating a firancial burden
on local government and/or local taxpayers. The land use analysis assumes that future
development will be located where it will be compatible with existing uses and conform

to adopted plans and policies.

(U) Negligible Impact -

(U) Low Impact -

(U) High Impact -

Infrastructure (U)

(U) Negligible Impact -

(U) Low Impact -

{U) Modsrate Impact -

(U) High Impact -

‘Wculd result in no change in land use beyond
cutrent usage or would cause only minor reductions
in the supply of vacant develcpable or usable land.

Would cause changes in land use that either deplete
the supply of vacant developable or usable land or
create an under utilization of developed or usable
land that exceeds the highest recent average annual
residential vacancy rate.

Would cause a permanent change in the land use or
character of the area.

Would have no noticeable cffect on operating
practices and will not require additional equipment
or facilities. No degradation of existing
performance parameters or service levels will be
noted.

Would require chapges in operating practices and
cause (emporary operating deficiencies and
degradation of existing performance or service to
occur. Minor additions of equipment might be
required.

Would overload exisung facilities for protracted
periods, causing isolated failures and cormesponding
seductivas in service. New equipmen! or facilities
or expansions of existing facilities will be needed.

Would cause major disruptions of service and
scrious  degradation of cexisting performance
chareciesistics. Major new facilities and equipment
will be required.




(U) Neglig:bie Impact -

(U) Low Impact -

(U) Moderate {mpact -

(U) High Impact -

Predicted noise impacis will not exceed ambizat noise
levels by more than 2.9 decihels weighted on the A-
scale (dBA). The increass is peroeived as barely
noticeable.

Predicted noise impacts will excaed ambient noise
levels by 3 to 34.9 dRA. The increase is perceived
as noticeable.

Predicted noise impacts wili exceed ambien: noise
ievels by 35 dBA or more but will not excead
OSHA limits in the workplace; < 9C dB4A over an
8 hour period for long-term exposure and < 115
dBA over a 15 minute period for short-term
exposure.

Predicted noise impacts will exceed ambient noise
levels by 35 dBA or more and will exceed OSHA
limits in the workplace; > 90 dBA over an 8 hour
period for long-term exposure and > 115 dBA over
a 15 minute period for short-term exposure.

Historic and Archaeological Rescurces (U)

{U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

(U} High Impact -

Those instances in which the project affects
resources not possessing scientific  cultural
importance.

Those instances in which the project will result in
finite but minimal loss of resources possessing
scientific cultural importance.

Those instances in which the project will result in
limited loss of resources possessing important
scientific or cultural values.

Those instances in which the project will result in
extensive loss of resources possessing important
scientific or cultural values.




(U) Negligible Impact -

{U) Low Impact -

(U) Modgrate Impact -

(U) High Impact -

Waste (U)

(U) Negligible Impact -

{U) Low Impact -

(U) Moderate Impact -

(U) High Impact -

Physical Environment (U)

(U) Topography
(U) Negligible Impact -

Would result when the general public or project-
related workers are exposed at 2ny one time to
construction or operating conditions that don’t exist
ender normal conditions but are too slight to require
safety precautions. :

Would result when the general public or project-
related workers are continuously exposed to
construction or opersting conditions that don’t exist
under normal conditions and would require the
implementation of minimal safety precautions.

Would result when the project-related action
threatens the physical well-being of the general
public or projest-related workers.

Would result when the projeci-related action is life
threatenir:g to the general pubiic or project-related
workers,

Would result when the project generates waste in
quantities sufficient to be handled under existing
operational arrangements.

Would result when the project geaerates waste in
quantities that require developing special procedures
in order to handle the waste.

Wouid result when special handling procedures
require shipment of waste to an offsite facility.

Would resuit when new handling procedures are
required to treat waste on-site.

Would result in little change to the character of the
area.




(U) Low Impact -

(U) Moderate Impact -

(U) High Impact -

(U) Geology and Soils
(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

(U) High Impact -

) Seismic Activi
(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

Would occur when project related activities create
a generally noticeable change to the project site’s
topographical features, but will not result in a
change to the character of the area.

Would result in an interruption of the topographical
features of the project site that will change the
character of the area on a temporary basis.

Would result i a permanent change to the character
of the area.

Would result when project related activities cause
o loss or irretrievable commitment of any
geologic/soils resources within project area.

Would result when project related activities cause
loss or irretrievable commitment of less than 50
percent of any geologic/soils resource within project
area.

Would result when project related activities cause
loss or irretrievable commitment of more than 50
percent but less than 100 percent of any
geologic/soils resource within project area.

Would result when project related activities cause
irretrievable loss of one or more geologic/soils
resources within project area.

Would result when project related activities cause
micro-seismic activity that would be noticeable to
neither instrumentation nor human observations.

Would resuit wher project reiated activities causes
micro-seismic activity that would be noticeable to
instrumentation but not noticeable to human
obsexvations.

Would result when project related activities causes
seismic activity noticeable to human observation but




(U) High Impact -

(U) Water Resources

(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

(U) High Impact -

Meteorology and Air Quality (U)

(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

(U) High Impact -

not strong enough to damage man-made structures
or causes physical harm to humans.

Would result when project related activities causes
seismic activity that threatens the safety of humans
or causes damage to man-made structures.

Would resuit in no easily measurable change in the
current water resource system.

Would result in & measurable change in the current
water resource system that could require minor
modification in operations.

Would result in a measurable change in the current
water resource system that will require minor
modification in operations or facilities.

Would result in a measurable change in the current
water resource system that will require major
changes in operations or facilities.

Would result when predicted incremental
concentrations of emissions do not equal or exceed
EPA minimum threshold levels.

Would result when predicted incremental
concentration of emissions equal EPA minimum
threshold levels.

Would result when predicted incremental
concentrations of emissions exceed EPA minimum
threshold levels.

Would result when predicted incremental
concentration of emissions causes general health
effects, which would include mild aggravation of
symptoms in susceptible people and initial
symptoms occurring in the healthy population.




Biological Ressurces (U)

(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

(U) High Impact -

Radiological Environment ()

(U) Negligible Impact -

(U) Low Impact -

(U) Moderate Impact -

(V) High Impact -

Would result if impacts occurred and the
susceptibility, quantity, duration and habitat quality
characteristics are all low.

Would generally affect widespread habitats with low
diversity or areas that are highly modified or
degraded (usually by human activities).

Would generally affect diverse habitats, habitats
supporting species of state concern, special wildlife
use areas, or vegetation/habitat types of regionally
Limited areal extent.

Would generally result in disruption or loss of
highly unique vegetation/habitat types, habitats that
are rejatively unmodified, or habitats of federally
listed threatened or endangered species.

Would result if radiological dose to maximally
exposed public individual from normal operations or
design basis accident is less than 10 percent of
applicable standards and no resultant health effects
are anticipated in the exposed population.

Would result if radiological dose to maximally
exposed public individual from normal operations or
during design basis accident is greater than 10
percent of applicable standards but does not exceed
those standards and no resultant health effects are

anticipated in the exposed population.

Would result if n’di‘ologim dose to maximally
exposed public individual from nonnal operations or
during design basis accident exceed applicable
standards and po resultant health effects are

lmicipnedintlngposedpopnhﬁon.

Would result if radiological dose to maximally
exposed public individual from normal operations or
during design basis accident exceods apphcable
standards and health effects are antxc.:pmd in the

exposed pepulation,
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APPENDIX E
ENVIRONMENTAL COMPLIANCE REQUIREMENTS (U)

(U) This chapter provides a suminary of the major laws, reguiations, Executive Orders, U.S.
Department of Energy (DOE) Orders, DOD Directives, and guidelines gpplicable to tie
BRI project that are provided for the protection of public health and the
environment.

(U) Discussed are the National Environmental Policy Act (NEPA), as amended, Executive
Orders, as amended, DOE QOrders, as amended, and Federal and state requirements, as amended.

(U) Environmentally related Presidential Executive Orders that clarify issues of national policy
and set guidelines under which Federal agencies, including DOE, must act, are addressed. DOE
exercises its responsibilities for protection of public health, safety, and the environment through
a series of Departmental Orders that are mandatory for operating contractors of DOE-owned
facilities and DOE Orders related to environmental, health, and safety protection. In additior
to complying with DOE Orders, DOE facilities must comply with various Federal and state
requirements, which are also discussed.

(U) Finally, DOE has established a general environmental protection policy. DOE has stated
its commitment to national environmental protection goals and sound environmental management
in all of its programs and at all of its facilities in a policy statement, DOE N.5400.1, issued on
January 8, 1986, and extended on January 7, 1987, This policy statement indicates that "it is
DCE's policy that efforts to meet environmental obligations be carried out consistently across
all operations and among all field organizations programs. "

National Environmental Policy Act of 1969, as Amended
(42 USC 4321 et seq.) (U)

(U) The National Environmental Policy Act (NEPA) establishes a national policy promoting
awareness of the environmental consequences of the activity of humans on the environment and
promoting consideration of environmental impacts during the planning and decision-making
stages of a project. The NEPA requires all agencies of the Federal Govenment to prepare 2
detailed statement on the environmental effects of proposed major Federal actions that may
significantly effect the quality of the human eavironment.

" (U) The EIS has been prepared in response to these NEPA requirements. It discusses potential

environmental impacts of the ] Project and has been prepared in accordance with the Council
on Environmental Quality (CEQ) Regulations on Implementing the National Environmental
Policy Act (40 CFR 1500-1508) and DOE Guidelines for Compliance with the NEPA (52 FR-
47662, December 13, 1987), as smended.

EXECUTIVE ORDERS (U)




(U) Executive Order 12088 [Federal Compliance with Pollution Control Standards, (October 13,
1978), as amended by Executive Order 12580 (January 23, 1987)],requires Federal agencies to
comply with applicable administrative and procedural pollution control standards established by
the following Federal laws:

1) Toxic Substances Control Act (15 USC 2061 et seq.)

2) Federal Water Pollution Control Act, as amended (33 USC 1251 et seq.)

J) Public Health Service Act, as amended by the Drinking Water Act (42 USC 300F
et seq.)

4) Clean Air Act, as amended (42 USC 7401 et seq.)

5) Noise Control Act of 1972 (42 USC 4901 et seq.)

6)  Solid Waste Disposal Act, as amended (42 USC 6901 et seq.)

Executive Order 11593 (May 13, 1971) (U)

(U) Requires Federal agencies, including DOE to locate, mventory, and nominate properties

under their jurisdiction or control to the National Register of Historic Places if those properties

qualify. This process requires DOE to provide the Advisory Council on Historic Preservation
the opportunity to comment on the possible impacts of the proposed activity on any potential
eligible or listed resources.

(U)  Executive Order 11988 requires that each Federal agency take action to reduce the risk
of flood damage, minimize the impact of floods on human safety, health, and welfare, and
restore and preserve the natural and beneficial values served by floodplains.

(U) Compliance with Executive order 11988 is required for all Federal and Federally-
supported activities and projects. Specific compliance actions are required if activities are
planned within a defined 100-year floodplains.

(U)  The intent of Executive order 11990 is to avoid, to the extent practicable, the long- and
short-term adverse impacts of destroying or modifying wetlands, and to avoid direct or indirect
support of new construction in wetlands if there is a practicable altemative.

(U) Compliance with Executive Order 11990 is required for all Federal and Federally-
supported activities and projects.
Executive Order 11514 (U)

(1)) Requires Federal agencies to moaitor and control on & coutinuing basis their activities so as
to protect and enhance the quality of the environment, and to develop procedures to ensure the
fullest practicable provision of timely public information and understanding Federal plans and




programs with regards to eavironmental impact in order to obtain the views of interested parties.
DOE has issued guidelines at 52 FR 46662, December 15, 1987, as amended, and DOE Order
5440.1c for compliance with this Executive Order.

(U) Delegates to the heads of Executive departments and agencies the responsibility for
undertaking remedial actions for releases, or threatened releases, that are not on the National
Priorities List (NPL) and removal actions other than emergencies, where the release is from any
facility under the jurisdiction or control or Executive departments and agencies.

DEPARTMENT OF ENERGY ORDERS (U)

(U) Through authority of the AEA, DOE is responsible for establishing a comprehensive health,
safety, and environmental program for its facilities. The regulatory mechanism through which
DOE manages its facilities is the issuance of DOE Orders. These Orders generaily set forth

. policy and the programs and procedures for implementing that policy. The major DOE Orders
pertaining to the construction and operation pertaining to this project include:

(U) This Order establishes responsibilities and sets forth procedures necessary for implementing
the NEPA of 1969, as amended, in order to operate each of its facilities in full compliance with
the letter and spirit of the Act.

(U) This Order provides the organization, assigns responsibilities, and establishes the
components of an eavironmental protection, safety, and health protection program applicable to
all DOE operations. It is currently being revised and, as part of the revisions, each of its 14
chapters are being issued as separate DOE Orders in the 5480 series.

(P Chapter XI provides, among other things, radiation-protection standards for occupational and
nonoccupational exposures and guidance for keeping exposures to radionuclides as low as
reasonably achievable (ALARA). It also provides conceatration guides for airborne emissions
and liquid effluents, and it establishes exposure standards aimed at achieving ALARA dosage
rates. Chapter XI additionally sets forth monitoring requirements to ensure that these standards
are met, Chapter XII establishes requirements for DOE operations to ensure control of sources
of environmental pollution and compliance with eavironmental protection laws and with
Executive Order 12088.

(U) The current DOE Order 5480.11 Chapter XI revises public exposure requirements and adds
a new section on environmental protection. The previous radiation dose equivalent of 500
millirem per year has been changed 10 100 millirem per year. Additionally, the derived
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concentration guides (DCGs) for members of the public who are not "occupational workers"
have been revised based on input from various national and international organizations [primarily
the International Commission on Radiological Protection (ICRP)]. These DCGs establish

aliowable upper limits of radioisotope concentrations in air and water above natural background
levels that would result in ingestion or inhalation.

(U) The requirements of the order also impiements regulations concerning the protection of soils,
aquifers, natural waterways, and aquatic organisms against avoidable contamination by
radioactive materials. Definitive radiological monitoring requirements have been established,
and additional guidance on recommended procedures and activities has been developed. General

requirements also are included conceming capabilities to detect and assess unplanned releases
of radioactive material and radiological consequences.

(U) This Order establishes requirements for packaging hazardous materials similar to the
regulations for packaging hazardous materials in 10 CFR 71 and 49 CFR 109-199 for non-DOE
facilities. Radioactive materials are segregated into categories based on control of nuclear
criticality during shipping. Specifications are based on both amount and type of radioactive
material.

(U) Order 5480.4 specifies and provides “requirements for the application of the mandatory
environmental protection, safety and health standards applicable to al DOE operations." In
essence, this Order sets the standards required by the environmental protection, safety, and
health program established by DOE Order 5480,1B.
(U) Order 5480.4 classifies all or parts of the following statutes and regulations as mandatory:

«~ National Historic Preservation Act of 1966

- Clean Air Act

- Endangered Species Act of 1973

«  Federal Insecticide, Fungicide, and Rodenticids Act

- Resource Conservation and Recovery Act

"~ Comprehensive Environmeatal Response, Compeasation, and Liability
Act.




(U) DOE Order 5480.12 is a draft order, issued on May 12, 1987, for internal DOE review.
When it is issued, this Order will be an "umbrella” directive for the oversight of environmental
programs that are the responsibility of the assistant Secretary for Environment, Safety and
Health. It will also restructure several DOE Orders.

(U) DOE Order 5484.1 establishes the requirements and procedures for reporting information
having environmental-protection, and health-protection significance for DOE operations.

DOE Order 5820.2, Radicactive Waste Management (U)

(U) DOE Order 5820.2 establishes policies and guidelines for the management of radioactive
waste, waste by-products, and radioactively contaminated surplus facilities. The objective of this
Order is to ensure that DOE operations involving the management of radioactive waste, waste
by-products, and surplus facilities adequately protect public health and safety in accordance with
radiation-protection standards. This Order defines key terms and specifies lines of authority.
Chapter III establishes the policies and guidelines for managing low-level waste and specified
criteria for site selection, design, and disposal-site operations. In addition, it details
requirements for disposal, and for site closure and postclosure. Chapter IV deals with the
management of wastes contaminated with naturally occurring radionuclides. Chapter V discusses
the decontamination and decommissioning of surplus facilities.

Federal Statutes and Regulations (U)
AIR QUALITY (U)

(U) The Clean Air Act (CAA), as amended, is intended to "protect and enhance the quality of
the Nation's air resources so as to promote the public health and welfare and the productive
capacity of its population.” Section 118 of the CAA, as amended, requises that each Federal
agency, such as DOE, with jurisdiction over any propesty or facility that might result in, the
discharge of air pollutants, comply with "all Federal, Stats, interstate, and local requircents”
with regard to the control and abatement of air pollution.

(U) As appropriate, all federal state, and/or local permits will be obtained in a timely manner.

(U) This regulation contains the national primary and sscoadary ambient air quality standards.
National primary ambient air quality standards define levels of air quality judged by the EPA
to be necessary to protect public bealth, Standards are promulgated for sulfur oxides,
particulates, carbon monoxide, photochemical oxidants, bydrocarboas and aitrogen oxides (NO).




(U) This regulation requires in part that any operation with the potential to emit more than 250
tons per year of regulated pollutants, including NO,, is subject to review for these pollutants.
This policy was incorporated in clean air areas to specific increments even though the ambient
air standards are being met. The Prevention of Significant Deterioration (PSD) permit ensures
that air quality will be protected and that the best available control technology is being applied.

(U) This regulation establishes air emission Standards for beryllium, mercury, asbestos, vinyl
chloride, and other hazardous materials. 4C CFR 61.92 establishes equivalents to members of
the general public resulting from air emissions from DOE activities at DOE facility. These
annual limits are 25 millirem to the whole body and 75 millirem to the critical organ of any
individual. The regulations also require DOE to notify and obtzin approval from the
Administrator of the EPA prior to the start of construction on a new source of emissions or
modification of an existing source of emissions.

(U) Pursuant to the Montreal Pyotocol, BPA issued on August 1, 1988, a final rule limiting the
production and importation of chlorofluorocarbons (CFCs) and Halone. Issuance of the rule
fulfilled the U.S. commitment to protect the ozope layer by requiring a 50-percent reduction of
production and consumption of these substances, based on 1986 levels, by 1988. The rule would
take effect in July 1989 if the protocol is ratified by nations representing two-thirds of the 1986
global consumption of CFC’s and Halone.

WATER QUALITY (U)

(U) The Clean Water Act (CWA), which ameaded the Fedaral Water Pollution Control Act, was
enacted to “restore and maintain the chemical, physical, and biological integrity of the Nation's
waters.® The CWA prohibits the discharge of toxic pollutants into the surface waters of the
United States. Section 313 of the CWA, as amended, requires all branches of the Federal
Government engaged in any activity that might result in a discharge or runoff of pollutants to
surface waters to comply with Federa!, state, interstate, end local requirements.

(U) In addition to setting water quality standards for the nation's waterways, the CWA supplics
guidelines and limitations for effluent discharges from point sources, sets standard of
performance for new point source discharges, and provides authority for the EPA to implement
the national Pollutant Discharge Elimination System (NPDES) permitting program.

(U) As appropriate, all federal state, and/or local permits will be obszined ib a timely manner.




(U) The primary objective of the Safe Drinking Water Act (SDWA), as amended, is to protect
the quality of public water supplies and all sources of drinking water. The implementing
regulations are found in 40 CFR 141, National Interim Primary Drinking Water Regulations.
These regulations, administered by the EPA, establish standards applicable to public water
systems. They promulgate maximum contaminant levels, including those for systeas that serve
at least 15 service connections used by year-round residents or regularly serve at least 25 year-
round residents. For radioactive material, the regulations specify that the average annual
concentration of man-made radionuclides in drinking water not produce a dose equivalent to the
total body or an internal organ greater than 4 millirem per year beta activity.

(U) As appropriate, all federal state, and/or local permits will be obtained ir: a timely manner.

(U) The Act prohibits the discharge of “any refuse matter of any kind or description” into any
navigable water.

al Pimary Drinking Wate

(U) Defines maximum contaminant levels in public water systems. The EPA may adopt a
regulation that requires the use of a treatment technique in lieu of 2 maximum contasninant level.
The EPA may delegate prisnary enforcemeat sesponsibility for public watar systems to & state.

(U) More commonly referred to as the “Ocean Dumping Act® this law regulates the dumping
of dredging wastes, industrial chemicals, and sewage sludge into the ocean enviroament, Any
ocean dumping requires an Ocean Dumping permit. This act also designates and protect "areas
of the marinc environment of special pational siguificance due to their resource as human use
values.”

Federal Water Pollution Control Act (U)

(U) Enacted to restore and maintuin the chemical, physical, and biological integrity of the
Nation's waters and provide that: discharge of toxic poliutants be prohibited; area wide waste
treatment management planning processes be developed and implementsd to assure adequate
coatro] of sources of pollutants in each state; and major research and demonstration effort be
made to develop technology necessary to eliminate the discharge of pollutants inio the navigeble
waters, waters of the contiguous zone, and the oceans.




NOISE (U)

Noise Control Act of 1972, as Amended (42 USC 4901 et seq.) (U)

{U) Section 4 of the Noise Control Act of 1972, as amendeq, directs all Federal agencies to
carry out “to the fullest extent within their authority” programs within their jurisdictions in a
manner that furthers a national policy of promoting an eaviroament free from noise that
jeopardizes health or welfare.

BIOLOGICAL RESOURCES (U)

fU) The Endangered Species Act, as amended, is intended to prevent the further decline of
endangered and threatened species and to bring about the restoration of these species and their
habitats. The Act is jointly administered by the Departments of Commerce and the Interior.
Section 7 requires consultation to determine whether endangered and threatened species are
known to have critical habitats on or in the vicinity of the proposed action. No such species are
expected to be impacted by the project’s proposed action.

(U) The Migratory Bird Treaty Act, as amended, is intended to protect birds that have common
migration patterns between the United States and Canada, Mexico, Japan, and Russia. It
regulates the harvest of migratory binds by specifying the mode of harvest, hunting seasons, bag
limits, etc. The Act stipulates that it is unlawful at any time, by any means, or in any manner
to “kill...any migratory bird." Although no permit for this project is required under the Act,
DOE is required to consult with the U.S. Fish and Wildlife Service (DELEGATE) regarding
impacts to migratory birds and to evaluate ways to avoid or minimize these effects in: accordance
with the DELEGATE Mitigation Policy (DOI, 1981). Protected species for NTS are listed in
Table E-1. Protecied species for INEL are listed at Table E-2.

(U) The Bald and Golden Eagle Protsction Act makes it unlawful to take, pursue, molest, or
disturb bald (Americza) and golden eagles, their nests, or their eggs anywhere in the Unived
States (Section 668, 668<). A permit must be obtainad from the Department of the Intesior to
relocate a nest that interferes with resource development on recovery operations (Section 668a).

ﬂnmemmmpemﬂorappmvﬂpnmdummummnmisfound;intha:casc,
DOE can attempt to obtain permission from the Secretary of the Interior to move the nest
pursuant to Section 668s, claiming interference with resource development.




TABLE E-1

SPECIES PROTECTED

UNDER MIGRATORY BIRD ACT

Common Name

Western Grebe

Eared Grebe

Cpied Billed Grebe
American White Pelican
American Bittern

Black Crowned Night-Heron
Sage Sparrow

Black Throated Sparrow
House Finch

Homed Lark

Pinyum Jay

Oregon Junco
Mourning Dove
Greenbacked Heron
Snowy Egret

Great Blue Heron
White Faced Ibis
Canadian Goose
Maliard

Caduall

Green-Winged Teal
Amcrican Wigeon
Northern Pintail Duck
Northern Shoveler
Innamon Teal

Redhead
Lesser Scaup

AT NTS (U)

(As Revised April 5, 1985)

Scientific N

Aechmophorus occidentalis
Podiceps nigricollis
Podilymbus podiceps
Pelecanus erythrorhynchos
Botaurus lentiginosers

Amphispita belli
Amphispita bilineata
Capodacus mexicanus
Erimophila alpestri

Acymnorhinus cyanocephala
Junco hyemalis

Zenaida macroura

Butorides striatus

Egretta thulla

Ardea herodias
Ilegadis chihi
Branta canadensis
Anas platyrhynchos
Anas strepera

Anas crecca
Anas americana
Anas acuta
Anas clypeata
Anas cyanoptera

Aythya americana
Aythya sthnis




Bufflehead
Common Merganser

Virginia Rail

American Coot
American Avocet
Black-Necked Stilt
Snowy Plover
Kilideer

Spotted Sandpiper
Wilson’s Phalarope
Common Snipe

Turkey Vulture

Golden Eagle

Northern Harries-Raptoy
Sharp-Shinned Hawk
Cooper’s Hawk

Red-Tailed Hawk
Swainson’s Hawk
Rough-Legged Hawk
Fariginous Hawk
Armerican Kestral

Prairie Falcon

Yellow Billed Cuckoo
Greater Roadnunner
Common Bam Owl
Short Eared Owl

Long Eared Owl
Great Horned Owl

TABLE E-1 (con’t)
Scientific N

Bucephala albeola

Mergus merganser
Rallus limicola

Fulica americana
Recurivostra americana
Himantopus mexicanus
Charadinus alexandrinus
Charadriu. vociferus

Actitus macularia

Phalaropus tricolor
Gallinago gallinago

Cathartes aura
Aquila chrysaetos
Circus cyaneus
Accipiter striatus
Accipiter cooperii

Buteo jamaicensis
Buteo swainsoni
Buteo lagopus
Buteo regalis
Falco sparverius

Falco mexicanu:
Coccyzus amevicanum
Geococeyx californianus
Tyto alba

Asio flammeus

Asio otus
Bubo virginiamus
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Western Schreech Owl
Flammulated Owl
Northern Pygmy Owl

Northern Saw-Whet Owl
Burrowing Owl
Common Poorwill
Common Nighthawk
Lesser Nighthawk

White Throated Swift
Black-Chinned Hummingbird
Calliope Hummingbird
Broad Tailed Hummingbird
Belted Kingfisher

Northern Flicker
Lewis’ Woodpecker
Williamson’s Sapsucker

Red Breasted Sapsucker
Yellow Bellied Sapsucker
Hairy Woodpecker

Ladder Backed Woodpecker
Western Kingbird

Cassin's Kingbird
Ash-Throated Flycatcher
Western Wood Pewee
Say’s Phoebe

Willow Flycatcher

Tree Swallow
Violet-Green Swallow
Cliff Swallow

Northern Rough-Winged Swallow

Scrub Jay

TABLE E-1 (con’t)
Scientific N

Otus kennicottii
Otus flammeolus
Glaucidium gnoma

Acgolius acadius
Athene cunicularia
Phalaenoptilus nettallii
Chordeiies minor
Chordeiles acutipennis

Aeronautes saxatalis
Archilochus alexandri
Stellula calliope

Selasphorus platycercus
Ceryle alcyon

Colaptes auratus
Melanerpes lewis
Sphyrapicus thyroideus

Sphyrapicus ruber
Sphyrapicus varius
Picoides villosus
Picoides scalaris
Tyrannus verticalis

Tyrannus vociferans
Myiarchus cinerascens
Contopus sordidulus
Sayornis saya
Empidonax traillii

Tachycineta bicolor
Tachycineta thalassina
Hirundo pyffhonota
Stelgidoptery gerapennis
Aphelocoma coerulescens




Common Name

Clark’s Nutcracker
American Crow
Common Raven

- Plain Titmouse

Mountain Chickadee

Bushtit

Brown Creeper

White Breasted Nuthatch
Red Breasted Nuthatch
House Wren

Bewick’s Wren
Marsh Wren
Canyon Wren
Rock Wren
Cactus Wren

Golden-Crowned Kinglet
Ruby Crowned Kinglet
Blue Gray Gnatcatcher
Black Tailed Gnatcatcher
Western Bluebird

Mountain Bluebird
Townsend’s Soitaire
Swainson's Thrush
Hermit Thrush
American Robin

Loggerhead Shrike
Northern Shrike
Mockingbird

Sage Thrasher
Bendire's Thrasher

TABLE E-1 (con’t)
Scientific Ni

Nucifraga columbiana
Corrus brachyfhynchos
Corrus corax

Parus inornatus

Parus gambeli

Pgaltriparus minimum
Certhia americana
Sitta carolineusis
Sitta canadensis
Troglodytes aedon

Thryomanes bewicki

Cistothorus palustris

Catherpes mexicanus

Salpinctes obsoletus
Campylorhynchus brunneicapillus

Regulus satrapa
Regulus calendula
Polioptila caerulea
Polioptila melanusa
Sialia mexicana

Sialia currocoides
Myadestas townsendi
Catharus ustulatus
Catharus guttatus
Turdus migratorius

Lanjus ludoricianus
Lanis excubitur
Mimus polyglottos
Oreoscoptes montanus
Toxostoma bendire




Common Name

LeContes’ Thrasher
Water Pipit
American Dipper

Bohemian Waxuring
Cedar Waxuring
Pharinopepla
Solitary Vireo
Virginia’s Warbler

Yellow-Rumped Warbler
Black Throated Gray Warbler
Yellow Warbler

Common Yellowthroat
Yellow Breasted Chat

Black Headed Orosbeak
Blue Grosbeak

Lazuli Bunting
Greentailed Towhee
Rufous Sided Towhee

Grasshopper Sparrow
Vesper Sparrow
Savannah Sparrow
Song Sparrow

Lark Sparrow

American Tree Sparrow
Chipping Sparrow
Brewer's Sparrow
Blackchinned Sparrow
White Crowned Sparrow

Fox Sparrow
Lincoln's Sparrow
Western Meadowlark

et et

TABLE E-1 (con't)
Scientific N

Toxostoma lecontei
Anthus spinoletta
Cinclus mexicanus

Bombycilla garrulus
Bombycilla cedrorum
Phainopepla nitens
Vireo solitarius
Vermima Vireini

Dendroica coronata
Dendroica nigrescens
Dendroica petechia
Geothlypis trichas
Icteria vinens

Pheniticus melanocepbalens
Guiraca caerulea

Passerina amoena

Pipilo chlorusrus

Pipilo erythropithalamus

Ammodramus saramnarum
Proecetes gramineus
Passerculus sandurchensis
Melospiza melodia

Chondestes grammacus

Spizella arborea
Spizella passerina
Spizella breweri
Spizella atrogularis
Zonotrichia leucophqrys

Passerella liaca
Melospiza lincolnii
Stunella neglecta




TABLE E-1 (con’t)

Common Name Scientific Name
Yellowheaded Blackbird Xantho cephalus
Redwinged Blackbird Agelaius phoeniceus
Brewer’s Blackbird Euphagus cyanocephalus
Scott’s Oriole Icterus parisorum
Northern Oriole Icterus galbula
Hooded Oriole Icterus cucullatus
Western Tanager Firanga ludoriciana
Pine Siskin Carduelis pinus
American Goldfinch Carduelis tristis
Lesser Goldfinch Cardeulis psaltria
Red Grossbill Loxia curvirostra
Rosy Finch Lencosticle arcota
Purple Finch Carpodacus purpureus

Cassin’s Finch Carpodacus cassinii




TABLE E-2

SPECIES FROTECTED

UNDER MIGRATORY BIRD ACT

Common Name

Western Grebe

Homed Grebe

Eared Grebe
Pied-Billed Grebe
American White Pelican

Double-Crested Cormorant
American Bittemn

Biack Crowned Night Heron
Green Backed Heron

Snowy Egret

Great Blue Heron

Sandhil! Crane

Trumpeter Swan

Greater White Fronted Goose
Canada Goose '

Mallard Duck
Gadwall Duck .
Green Winged Teal
American Wigeon
Northern Pint-il

Northern Shoveler
Riue Winged Teal
. Cinnamon Tea,
Ruddy Duck
Canvasback

AT INEL (()

(As Revised April 5, 1985)

Aectmopho.us occidentalis
Podiceps anritus

Pdiceps nigricollis
Pedilymbus podiceps
Pelecanus erythrorhynchos

Phalacrocorax auritus
Botaurus lentiginosous
Nyct:corax nycticorax
Buturides striatus
Bgretta thula

Ardea herodias
Grus canadensis
Lygnus buccinator
Anser albifrons
Branta canadensis

Anas platyrhynchos
Anas strepera

~Anas crecca

Anas americana
Aaas acuta

‘Anas clypeata
Anas discors

Anas cyanoptera
Oxyura jamaicensis
Aythya valisineria




Redhead

Lesser Scaup
Harlequin Duck
Common Goldenage

Bufflehead
Common Merganser
Virginia Rail

Sora

American Avocet

Black-Necked Stilt
Killdeer

Willet

Spotted Sandpiper
Wilson's Phalarope

Franklin's Gull
Ring-Billed Gull
Forster’s Tem
Black Tern
Turkey Vulture

Northem Harrier
Sharp-Shinned Hawk
Cooper’s Hawk
Northern Goshawk
Red-Tailed Hawk

Osprey

Merlin

Bald Eagle
Peregrine Falcon
Ruffed Grouse

TABLE E-2 (con’t)
Scientific N

Aythya americana
Aythya affinis
Histrionicus histrionicus
Bucgphala

Bucephala albeoloa
Mergus merganser
Rallus limicola

Porzasa carolina
Recurvirostra americana

Himantopus mexicanus
Charadrius vociferus
Catoptrophorus semipalmatus
Actitis macularia

Phalaropus tricolor

Larus pipixcan
Larus californicus
Sterna Forsteri
Chlidonias niger
Cathartes aura

Circus cyaneus
Accipiter striatus
Accipiter cooperii
Accipiter gentilis
Buteo jamaicensis

Pandion heliaetus
Falco columbaris
Heliseetus leucocephalus
Falco Peregrinus
Bonasa umbellus




Common Name

Spruce Grouse
White-Tailed Ptarmigan
Sharp-Tailed Grouse
Rock Dove

Short-Eared Owl

Great Horned Owl
Great Gray Owl
Western Screech Owl

Flammulated Owl
Northern Pygmy Owl
Northern Saw-Whet Owl
Common Poorwill
Common Nighthawk

White Throated Swift

Elack Chinned Hummingbird
Calliope Hummingbird
Broadtailed Hummingbird
Rufons Hummingbird

Belted Kingfisher
Northemn Flicker

Lewis’ Woodpecker
Williamson's Sapsucker
Yellowbellied Sapsucker

Downy Woodpecker
Hairy Woodpecker
Three-Toed Woodpecker
Eastemn Kingbird
Western Kingbird

Olive-Sided Flycatcher
Western Wood-Pewee
Say's Phoebe

TABLE E-2 (con’t)
Scientific N

Dendragapus canadensis
Lagopus leucumis
Tympanuchus pallidicinctus
Columba livia

Asio flammaus

Bubo virginianus
Strix nebulosa

Otus kennicottii

Otus flammerlus
Glaicidium gnoma
Acgolius acadicus
Phalaenoptilus nuttallii
Chordeiles minor

Aeronautes saxatalis
Archilochus alexandri
Stellula calliope
Selasphorus Platycercus
Selasphorus rufus

Ceryle alujon

Colaptes auratus
Melane-pes leuris
Sphyrapicus thyroideus
Sphyrapicus varius

Picordes pubescens
Picordes villosus
Picordes tridactylus
Tyrannus tyrannus
Tyrannus verticalis

Contopus borealis
Contopus sordidulus
Sayomis saya




.

Dusky Flycatcher
Hammond's Flycatcher

Willow Flycatcher
Tree Swallow

Violet Green Swallow
Bank Swallow

Northern Rough-Winged Swallow

CLiff Swallow
Scrubjay
Stellar’s Jay

Gray Jay

Clark’s Nutcatcher
American Crow
Common Raven
Black-Capped Chickadee

Mountain Chickadee
Brown Creeper
Whitebreated Nuthatch
Red-Breasted Nuthatch
House Wren

Marsh Wren

Canyor. Wren

Rock Wren
Golden-Crowned Kingles
Ruby Crowned Kinglet

Mountain Bluebird
Townsend's Solitaire
Veery

Swainson's Thrugh
Hermit Thiush

TABLE E-2 (con’t)
Scientific N

Empidonax cberholseri
Empidonax hammondii

Emipidonax trailiii
Tachycineta bicolor
Tachycineta thalassina
Riparia ripari
Stelgidopteryx serripennis

Hirundo pyrrhonota
Aphelocoma cosrulescens
Cyanocitta stelieri

Perisoreus canadensis
Nucifraga columbiana
Corvus brachyrhynchos
Corvus corax

Paruy atricapillus

Parus gambeli
Certhia americana
Sitta carolinensis
Sitta canadensis
Troglodytes aedon

Cistothorus palustris
Catherpes rexicanus
Salpinctes obsoletus
Regulus satrapa
Regulus calendula

Sialia curmcoides
Myadestes townsendi
Catherus fuscesiens
Catharus ustulatus
Cathasus guttaltus -



Common Name

Loggerhead Shrike
Gray Cat Bird
American Dipper
Bohemian Waxwing
Cedar Waxwing

Solitary Vireo

Red Eyed Vireo
Warbling Vireo
Orange-Crowned Warbler
Nashville Warbler

Yellow Rumped Warbler
Yeliow Warbler
MacGillivray’s Warbler

Common Yellowthroat
Yellowbreasted Chat
Black-Headed Grosbeak
Lazuli Bunting
Green-Tailed Towhee

Rufus-Sided Towhee
Vesper Sparrow
Savannah Sparrow
Song Sparrow

Lark Sparrow

American Tree Sparrow
Chipping Sparrow
Dark-Eyed Junco

Fox Sparrow

Lincoln's Sparrow

Lapland Longspur
Snow Bunting
Bobolink

TABLE E-2 (con’t)
Scientific N

Lanius lndoricianus
Dumetella carolinensis
Cirelus mexicanus
Bombycilia garrulus
Bombycilla cedrorum

Vireo solitarius
Vireo olivaceus
Vireo gilvus
Vermivora celata
Vermivora ruficapilla

Dendroica coronata
Dendroica petechia
Oporomis tolmiei

Geothlypis trichas

Icteria virens

Pheucticus melanocephalus
Passerina amoena

Pipilo chloturus

Pipilo erthrophthalmus
Pooeceies gramlneus
Passerculus sandwichensis
Melospiza melodia

Chondestes grammacus

Spizella arborea
Spizella passerina
Junco hyemalis
Passerella iliaca

Calcurius lapponicus
Plectrophenax Nivalis
Dolichonyx oryzivorus




Yellowheaded Blackbird

Redwinged Blackbird

Brewer's Blackbird
Brownheaded Crowbird
Northern Oriole
Western Tanager
House Sparrow

Pine Siskin
American Goldfish
Red Crossbill

Pine Grosbeak

White Winged Crossbill

Rosy Finch
Cassin's Finch
House Finch

Evening Grosbeak
Ferruginous Hawk
Rough-Legged Hawk
Swainson's Hawk
Golden Eagle

Prairie Falcon

American Kestrel
Gray Partridge
Chukar

Ring-Necked Pheasant

Blue Grouse

Sage Grouse
American Coot
Long-Billed Curlew
Common Suipe

TABLE E-2 (con't)

Seieqtific N

Xanthocephalus xanthocephalus
Agelaibls phoeniceus

Euphagus cyanocephalus
Molothrus ater

Icterus Galbula

Piranga ludoviciana
Passer domesticus

Carduelis pinus
Carduelis tristis
Loxia curvivostra
Pinicola enucleator

Loxia leucoptera

Leucosticte arcota
Carpodacus cassinii
Carpodacus mexicanus

Coocothraustes vespertious
Buieo regalis

Buteo lagopus

Buteo swainsoni

Aquila chrysastos

Falco mexicanus
Falco sparverius
Perdix perdix
Alextoris chukar
Phasianus colchicus

Dendragapus obscuns -
Centrocercus urophasianus
Fulica americana :
Numenivs americanus

Gallinago gallinago




Mouming Dove
Burrowing Owl
Long-Eared Owl
Homed Lark
Barn Swallow

Black-Billed Magpie
Robin

Sage Thrasher
Western Meadowlark
Brewer's Sparrow

Sage Sparrow

TABLE E-2 (con't)

Scientific N

Zeaaida macroura
Athene cunicularia
Asio otus
Eremophila alpestris
Hirundo rustica

Pica pica

Turdus migratorius
Oreoscoptes montanus
Sturnella neglecta
Spizella breweri
Amphispiza belli



Fish and Wildlife Coordinatio Act 1965, 16USC 662 0.72 (U)

(U) This law requires that the U.S. Fish and Wildlife Service be consulted when water bodies,
including wetlands, greater than 10 acres in the area are to be modified, controlled, or
impounded. Further action may be required to be taken to prevent loss and Samage to these
resources and provision for their development and improvement.

Fish and Wildlife C ion Act (U)

(U) Congress encourages "all Federal departmeats and agensies to utilize their statutory and
administrative authority, to the maximum extent practicable and consistent with each agency’s
statutory responsibilities, to conserve and to promute conservation of noigame fish and wildlife
and their habitats.” The act also encourages each state to develop a conservation plan.

(U) Whenever a Federal department or ageacy proposes or authorizes the modification, control,
or impoundment of the waters of any streams or body of waier (greater than 10 acres), including
wetlands, that agency must first consult with the USFWS under the Fish and Wildlife
Conservation Act. Any such project must make adequate provision “for the conservation,
maintenance , and management of wildlife resources.” The Act requires a Federal ageacy to
give full consideration to the recommeadation of the USFWS and to any recommendaticns of
a state agency on wildlife aspects of a project.

(U) Marine mammal species should not be permitted to diminish beyond the point at which they
cease to be a significant functioning element in the ecosystem of which they are a part, and,
consistent with this major objective, they should not be permitted to diminish below their
optimuin sustainable population.

(U) Established for the purpose of consolidating the authorities relating to the various categories
of the areas that are administered by the Secretary of the Interior for the conservation of fish and
wildlife designated as the NWRS, including species that are threatened with extinciion, all lands,
waters, and interest therein administared by the Secretary as wildlife refuges, areas for the
protection and conservation of fish and wildiife that are threatened with aitinction, wildlife
ranges, game ranges wildlife management areas, or waterfowl production areas.

CULTURAL RiSOURCES (U)
(U) Provides for protection of all historic aud prehistoric ruins or monumeats oo Federal lands.




(U) The purpose of the Act is to require Federal agencies to consider religious values in
undertaking land use projects.

(U) AIRFA is applicable to all site characterization activities that could directly or indirectly
affect sacred or religious site of Native Americans.

(U) Indian religious vaives should be considered and unnecessary interference with Indian
religious practices

(U) The purpose of this Act is to secure the protection of archaeological resources and sites
which are on public lands and Indian lands, and to foster the exchange of information between
involved individuals and entities. Prohibitions against vandalism are addressed in the ARPA and
in the programmatic Agreement develop between the DOE and the Advisory council on Historic
Preservation, particularly in the section dealing with worker education. The Act applies to all
site characterized on activities that affect Federal land.

(U) Declares as national policy the preservation for public use of historic sites, hvildings, and
objects. Established the national Historic Landmarks program (the begirning of the national
register program).

National Historic P ation A : led (16 USC 470 e seq.) (U)

(U) The National Historic Preservation Act, as amended, provides ti:at places with significant
national historic value be placed on the National Register of Historic Places.

(U) There are no permits or certifications required under the Act. However, if an undertaking
may impact a historic property resource, consultation with the Advisory Council of Hisloric
Preservation will generally result in the generation of a memorandum of Agreement, including
stipulations that must be followed to minimize adverse impacts.

(U) This Act is directed at the preservation of historic and archeological data that would
otherwise be lost as a result of Federal constsuction or other federally licensed or essisted
activities. It authorizes the Department of the Interior to undortake recovary, protection, and
preservation of archeological and historic data. When Federal agencies find that their
undertakings may cause irreparable damage to archeoiogical resources, the agency is required
to notify the Department of the Interior in writing. The agencies involved may then undestike




recovery and preservation, or they may request the Department of the Interior to undertake
preservation measures.

(U) This Act requires a permit for any excavation or removal of archeological resources from
public Indian lands. Excavations must be undertaken for the purpose of furthering archeological
knowledge in the public interest, and resources removed are i remain the property of the United
States. Consent must be obtained from the Indian tribe owning lands on which a resource is
located prior to issuance of a permit, and the permit must contain terms or conditions requested
by the tribe,

(U) The President may declare historic landmarks and structures on Federal government
controlled land to be national monuments. As part of the designation, the President may reserve
a further area "compatible with the proper care and management of the objects to be protected. *

LAND USE (U)

Coastal Zone Management Act (U)

(U) Used to stimulate land use planning in coastal areas. The statute provides Federal grants
as a voluntsry inducement to the development and adoption of state management programs.
Under the Act, the Secretary of Commerce through the Office of Coastal Zone Management in
the mnational Oceanic and Atmospheric Administration exercises Federal administrative
responsibility for the program.

(U) The Act specifies that any Federal agency conducting activities, supporting activitics, or
undertaking any development project within the coastal zone must ensure that those aciivities or
projects are “to maximum oxteat practicabls, consistent with approved stais management
programs.”

Farmland Protection Policy Act (FPRA) of 1981

(U) The farmland Protection Policy Act seeks to minimiza the extent w which Federal programs
contribute to the unnecessary and irreversible copersion of farmlands to noa-agricultural uses.

{U) FLPM establishes U.S. policy with mgards to government-ownsd lands administered by the
Rureau of Land Management (BLM). Among other provisions FLPMA makes it the policy of
the U.S. Government that will (1) protect the guality of scientific, scenic, histosical, ecological,




environmental, and archaeological values; (2) preserve and protect, (3) provide food and habitat
for fish and domestic animals; and (4) provide for outdoor recreation and human occupancy and
use. Federal activities requiring access to, and activity on, such public lands require compliance
with FLPMA.

(U) The materials Act of 1947 authorizes the land-management agencies, such as the Bureau
of Land Management (BLM) and the U.S. Forest Service, to make available to Federal and state
agencies common varieties of sand, stone, and gravel from public lands. Use of these materials
is authorized by the issuance of a Free-use Permit to the Federal agency.

» .
.
b

(U) Except as otherwise provided, all valuable mineral deposits in lands belonging to the United
States, both surveyed and unsurveyed, are free and open to exploration and purchase and the
lands in which they are found to occupation and purchase, by citizens of the U.S. and those who
have declared their intention to become such, under prescribed by law, and according to local
custom rules of miners in the several mining districts, so far as the same are applicable and not
inconsistent with the Laws, of the U.S.

Multiple Use and Sustained Yield Act 16:528 (U)

(U) This act is directed towards the policy of the Congress that the national forests are
established and shall be administered for outdoor iecreation, range, timber, watershed, and fish
& wildlife purposes. It can control anything affecting the jurisdiction or responsibilities of the
several States with respect to wildlife and fish in the national forest; it also controls anything
affecting the use or administration of the mineral resources of national forest lands or to affect
the use or administration of Federal lands not within national forests.

(U) The Secretary of Agriculture is authorized to develop and administer the renewable surface
resources of the national forests for miitiple use and sustained yield of the several products and
services obtained therefrom.

(U) This Act refers to the reacwable resources of the forest and requires: (1) an analysis of
present and anticipated uses, demands, and supplies of renewable resources, with consideration
of the international resource situgtion and an emphasis on pertineat supply and demand; (2) an
inventory, based on information developad by the Forest Service and other Federal agencies, of
present and potential renewable resources, und an evalustion of oppostunities for improving their
yield of tangible and intangible goods and services, together with estimates of investments costs
and direct & indirect retums to Federal Government; (3) a description of Forest Service
programs and responsibilities in research, cooperative programs and managemeat of the National
Forest System, their interrelationship, and relationship of the programs and respoasibilities to




public and private activities; and (4) a discussion of important policy, considerations, laws,
regulations, and other factors expected to influence and affect significantly the use, ownership,
and manageinent of forest, range and other associated lands.

(U) This Act promotes and regulates the use of Federal areas known as national parks;
moenuments and reservations specified, except those under the jurisdiction of the Army, to
conserve the scenery and the material and historic objects and the wildlife and provide
unimpaired enjoyment of future generations.

Quter Continental Shelf Lands Act P.L. 212 (U)

(U) This Act refers to all submerged lands lying seaward and outside of the area of lands
beneath navigable waters and subsoil and seabed appertain to the U.S. and are subject to its
jurisdiction and control. The Act requires the subsoil and seabed of the outer Continental Shelf
appertain to the United States and are subject to its jurisdiction, control, and power of
disposition as provided in this Act. This Act shall be constructed in a way that the character of
the waters above the Outer Continental Shelf as seas and the right to navigation and fishing
therein is not the be affected.

(U) This Act recognizes that it is the policy of Congress to provide permanent control and
prevention of soil erosion, and preserve natural resources, control floods, prevent impairment
of reservoirs, maintain navigability of rivers and harbors and to protect public health and land.

Taylor Grazing Act (U)

(U) The Secretary of Interior is authorized to establish grazing districts these do not include
national forests, national parks and monumeants, Indian reservation and lands which are, in his
opinion valuable for raising crops.

Wild and Scenic Rivers Act.P.L. 90-342 16 USC 1271 (U)

(U) This Act declares by policy of the United States that certain selected rivers of the Nation
which pass remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or
similar values, should be preserved in free flowing conditions, and protected for the beuefit of
cajoyment of present and future gensrations.

Wilderness Act 16:1131 (U)
(U) This Act is used to assure that increasing population, sccompanied by expanding settiement

and growing mechanization, does not overtake areas within the U.S. and its possessions, leavisg
0o land designated for its preservation and protection in their natural condition.




(U) The Resource Conservation and Recovery Act (RCRA), as amended, governs the use,
bandling, treatment, and disposal of solid and hazardous materials and wastes. The use of
underground storage tanks is also regulated. The EPA regulations implementing RCRA are
found at 40 CFR 260-280. These regulations define and identify various types of hazardous
wastes and specify how the various types must be transported, handled, and disposed of.

(U) The regulations imposed on a generator or a treatment, siorage, and/or disposal facility vary
according to the type and quantity of material or waste generated, treated, stored and/or disposed
of. The methed of treatment, storage, and/or disposal also impacts the extent and complexity
of the requirements.

(U) Generally, all generators must provide documentation (a2 "manifest”) of the creation of the
waste, and the waste must be tracked from generation through treatment, storage, and/or final
disposition. The RCRA regulations also require that Department of Transportation (DOT)
regulations for packaging, labeling, and transporting hazardous materials and wastes be followed.
These are found at 49 CFR 100-199.

(U) This statute specifies that all agencies of the Federal governmeant must fully comply with its
requirements. Section 22, national Defease Waiver, however, states that EPA, upon request of
the President, may grant a wavier to a facility if it is in the interest of national defense.

(U) In reference to Federal facilities, all Federal government agencies are required to meet the
requirements specified in FIFRA. Section 18, Exemption of Federal Agencies, states that the
Administrator may exempt any Federal or State ageacy from any provisios of FIFRA if BEPA
determines that existing emergency conditions warrant such an exemption. In addition, under
Section 4, the Federal agency, with EPA approval, mnay establish its own cestification program
for applicators or restricted use pesticides to eaabls Fedaral employees to spply sestricted use
pesticides.

(U) This Act refers to the authosity of the Secretary of Transportation to control for
establishment of facilities and tachnical siaff for evaluation ¢f bazards, for establishment of

cesitral reporting system for accidents, and for conducting a review and making recommendations
regarding transportation of hazardous matesial. Thess materials include explosives, flammable
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liquids and solids, combustible and corrosive materials, and compressed gases, etc. It is
declared the policy of Congress to protect the nation as adequately as possible agzinst the risk
to life and property which are inherent in the transportation of hazardous material in commerce.

(U} The Congress declares that the public bealth arnd safety must be protected from the dangers
of electronic product radiation. Therefore, this Act provides an electronic product radiation
control program which includes the development and administration of performance standards
to control the emission of electronic product radiation from the electronic products and the
undertaking by private and public organizations of research and investigations into the effects
and control of such radiation emissions.

(")) SARA is a freestanding legislative program known as the Emergency Planning and
Community Right-To-Know Act of 1986. The Act requires (1) immediate notice for accidental
releases of hazardous substance and extremely hazardous substances; (2) provision information
to local emergency planning committees for the development of emergency plans, and (3)
maintenance of Material Safety Data Sheets, emergency and hazardous chemica! inventory
forms, and toxic release forms.

(U) The law requires each state to designate a state emergency commission. In turn, the state
must designate emergency planning districts and local emergency planning commissions. The
primary responsibility for emergency planning is at the local level.

(U) The Comprehensive Environmental Response Compensation, and Liability Act (CERCLA),
as amended provides a regulatory mechanism for the cleanup of previously active waste sites that
are now unused or closed and--as amended by the Superfund Amendments and Resuthorization
Act (SARA)--provides an emergency response program in the event of a release of a hazardous
substance from any site, whether active or inactive. CERCLA requires remedistion as
necessary. Using the Hazard Ranking System, sites are ranked and may be included on the
NFL. The Act also includes requirements for reporting releases of certain materials in specified
amounts to ideatified agencies.

(U) Under this Act, Federal facilities, includisg those of DOE, are required to provide
information, such as inventories of specific chemicals used or stored, to the State Emergency
Response commission and to the Local Emergency Planning committee to ensure that emergeancy
plans are sufficient to respond to unplanned releases of hazardous substances. Implementation
of the provisions of this Act began in 1987, and inveatory and annual emission reporting is to
have begun in 1988, based on 1987 activities and information.




HEALTH AND SAFETY (U)

(U) Purpose is to “assure so far as possible every working man and women in the nation, safe
and healthful working conditions and to preserve our human resources.” The Act provides each
Federal agency the responsibility to “establish and maintain® an effective and comprehensive
occupational safety and health program that is consistenit with national standards. Each agency
must:

Provide safe & heaithful corditions and places of employment.
Acquire, maintain, and require use of safety equipment.

Keep records of occupational accidents and illness.

Report annually to the Secretary of Labor.

(U) The Superfund Amendments and Reauthorization Act requires the OSHA to issue regulations
specifically designed to protect workers engaged in hazardous waste operation. The OSHA
hazardous waste rules include requirements for hazard communication, medical surveillance
health and safety programs, air monitoring, dscontamination, and training.

RADIOLOGICAL ENVIRONMENT (U)

Atomic Brergy Act (U)

(U) Pursuant to the Atomic Energy Act {(AEA) of 1954, as amended, and the Energy
Reorganization Act of 1974, most DOE defense related operations are not subject to regulation

by the Nuclear Regulatory Commission. DOE has issued extensive standards and requirements
to ensure safe operation of its facilities thai are exempt from NRC licensing.

MISC. (U)

(U) Regulatory fairness

Regulatious for Radisactivity (U)
1) DOE Order 5480.11, Radiation Protection for Occupational Workers. (U)

(U) This order definss the exposure limits for occupational radistion workers, an unbom child,
and members of the public esiering a controlled ares. The limits are:

Stochastic Effects - § rem anaual effective dose equivalent

Non-Stochastic Effects -
Leas of Bye - 15 rem annual effective dose equivalent




Extremity - 50 rem annual effective dose equivalent

Skin - 50 rem annual effective dose equivalent

Organ or Tissue - 50 rem annual effective dose equivalent
Unborn Child - 0.5 rem entire gestation period

Planned Special Exposure - 10 rem per year

Public Entering a Controlled Area -
Whole Body - 0.1 rem annual effective dose equivalent
Organ or Tissue - 5 rem annual effective dose equivalent

(U) In all cases, annual effective dose equivalent includes contributions from internal and
external exposures.

2) DOE Order 5400.1, General Environmental Protection Program (U)

(U) This order sets the general requirements for protection of the environment. The order

follows the standards set forth in 40 CFR Part 61 and states that these standards are mandatory
for DOE sites.

3) DOE Order 5400.5, Radiation Protection of the Public and the Eavironment (U)

(U) This order sets the standards for exposure limits to the public from offsite releases from
DOE facilities. The Limits are:

All exposure modes - 100 millirem per year
Airborne - 10 millirem per year
Drirking Water - 4 millirem per year

(U) In addition to the specifiad limits, the order also requires an ALARA program to maintain
exposures As Low As Reasonably Achievable. The order specifies general methodology to be
used to mode) off-site doses to the public. Doses should be calculated using AIRDOS/RADRISK
(CAPSS) or when available and approved, AIRDOS-PC, or other codes listed in 40 CFR Part
61. The doses shouid be modsled within a radius of 80 kilometer from the site and documented
at least annually.

4  DOE Order 5480.6, Safety of DOE Owned Nuclear Reactors ()

(@ This order requires that DOB owned reactors meet the requirements set forth in 10 CFR Part
50. The majority of the document is direcisd al technical design criteria and site criteris.

$)  ANSD/ANS-15.7, Americun National Standard Research Reactor Site Evaluation (f)

) This is a recommendation developed by the American Nuclear Society (ANS 1977) to
prescribe limits for a research reactor for accidental releases. The recommendations include
developing 4 zones surrounding the reactor with the following dose limits from an accidental
release:




Operations boundary
- 25 rem whole body, 75 rem any organ.

Site boundary
- 5 rem whole body, 15 rem any organ for 2 hour exposure.

Rural zone
- 0.5 rem whole body, 15 rem any organ for 2 hour exposure.

Urban boundary
- 0.5 rem whole body, 1.5 rem any organ for 24 hour exposure.

(D While this standard is advisory in nature, its recommendations are the most restrictive for
accidental releases from a reactor.

6) 10 CFR Part 20, Standards for Protection Against Radiation ()
@ This standard describes the regulations for protection against radiation hazards arising out
of activities under licenses issued by the Nuclear Regulatory Commission. The occupational
limits are:

Restricted areas (per quarter)

- Whole body, head and trunk, active blood forming organs, lens of eye,
gonads: 1.25 rem

- Hands and forearms, feet and ankles: 18.75 rem
- Quarterly limits are given for inhalation per isotope in Curies.
Unrestricted areas
- Whole body: 0.5 rem per year
- Whole body in any one hour: 0.002 rem
- Whole body in any 7 consecutive days: 0.1 rem
@ The standard also describes proper moaitoring, posting, and reporting procedures.
7) 10 CFR Pant 100, Reactor Site Criteria @
@ This standard provides guidance for the evalustion of the suitability of proposed sites for
stationary power and testing reactors subject to 10 CFR Part 50 (Domestic Liceasing of

Production and Ultilization facilities). The standasd establishes three zoocs around a reactor
based on an accidental release. The zooes are:




- Exclusion Area, dose on outer boundary: 25 rem whole body, 300 rem to
thyroid from iodine for 2 hours following release.

- Low population zone, dose on outer boundary: 25 rem whole body or 300 rem
to thyroid from iodine during cloud passage.

- Population center at least 1-1/3 times the distance from the reactor to the outer
boundary of the low population zone.

8) 40 CFR Part 61, Environmental Protection Agency Regulations on National Emission
Standards for Hazardous Air Pollutants (NESHAP) (U)

(U) This standard describes the exposure limits for members of the public from routine airborne
release of hazardous materials. Subpart H applies to all facilities that are owned or operated by
the Department of Energy. The limits are:

- Members of the public (nor-DOE, NRC facilities)

- Effective dose equivalent: 10 mrem per year
- Effective dose equivalent from iodine: 3 mrem per year

- Members of the public (DOE facilities)
- Effective dose equivalent: 10 mrem per year

(U) In addition to these dose limits, the NESHAPs state that an application for construction or
modification of a facility does not need to be filed if the effective dose equivalent from all
emissions caused by the construction or modification is less than 1% of the standard (0.1 mrem).

9) 40 CFR Part 141, Environmental Protection Agency National Primary Drinking Water
Regulations (U)

(U) This standard describes the maximum contaminant levels aliowed in drinking water for beta
particles, photon emitting radionuclides, radium-226 and radium-228.

10) ICRP 26, Recommendations of the International Commission on Radiological Protection,
Publication 26 (U)

(U) This report describes the methodology recommended by the intermational scientific
community for calculating doses from radiation exposures based on internal and external
exposures.

(U) The philosophies of the ICRP have been incorporated in DOE Order 5480.11 and in 40 CFR
Pant 61, and include the use of weighing factors for various body organs and tissues to determine
an cffective dose equivalent.




11) NCRP Report 91, Recommendations on Limits for Exposure to Ionizing Radiation (U)

(U) This report is from the National Council on Radiation Protection and Measurements, and
recommends limits on radiation exposures based on the recommendations of the ICRP. The

recommended limits are:
Occupational (annual)
- Stochastic: 5 rem
- Non-stochastic (tissues and organs):

- Lens of the eye: 15 rem
- All others: 50 rem

Public (annual)

- Continuous or frequent exposure: 0.1 rem
- Infrequent exposure: (.5 rem




(U) 1000.3(D)

(U) 1000.18

(U) 3020.4(D)

(U) 3020.36(D)

(U) 3030.2
(U) 3145.2(D)
(U) 3150.1(D)

(U) 3150.2(D)
(U) 3150.3(D)

(U) 3150.5(D)
(U) 3150.6(D)

(U) 3200.12(D)
(U) 3200.12-R-2

(U) 3201.3
(U) 3204.1
(U) 3216.2(D)
(U) 3222.3(D)

DOD DIRECTIVES

03/29/79 Safety and Occupational Health Policy for the Department of
Defense

06/29/76 Federa! and State Occupational Safety and Health Inspections
and Investigations at Contractor Workplaces on Department of Defense
Installations

09/11/85 Order of Succession to Act as Secretary of Defense and
Secretaries of the Army, Navy, and Air Force

11/02/88 Assignment of National Security Emergency Preparedness
(NSEP)

05/24/83 Community Planning and Impact Assistance
07/23/87 Chemical Weapons Policy

12/27/83 Joint Nuclear Weapons Developmert Studics and Engineering
Projects

Safety Studies and Reviews of Nuclear Weapon Systems

01/23/91 Survivability and Security (S2) of Nonstrategic Nuclear Forces
(NSNF)

03/24/87 DoD Response to Iinprovised Nuclear Device (ND Incideats)

02/03/88 United States Nuclear Command and Coatrol System Suppornt
Staff

02/15/83 DoD Scicntific and Technical Information Program

01/17/88 Ceaters for Analysis of Scieatific and Technical Information
Regulation

03/31/81 DoD Research and Development Labonatories

12/01/83 Independent Research and Development
01/07/83 Protection of Human Subjects in DoD Supported Research

08/20/90 Department of Defease Electromagnetic Compatibility Program
(EMCP)




U) 3222.5(D)

(U) 4105.68(D)
(U) 4120.13

(U) 4120.14
(U) 4145.26

(U) 4145.26-M

(U) 4155.60(D)

(U) 4210.14(D)

() 4215.4(D)
(U) 4245.13

(U) 4540.5(D)

(U) 5000.46(D)
() 5913.3

(U) 503C.15(D)
(U) 5030.41(D)

{(U) 5030.45(D)

(V) 5030.55

(U) 5100.9(D)
(U) 5100.50/D)

10/14/86 DoD Support for Commercial Space Launch Activities
09/30/85 Defense Acquisition Rescarch
07/09/87 Safety Program for Chemical Ageats and Weapon Systems

08/30/77 Environmental Pollution Preveation Control and Attainment

07/19/85 DoD Contractors Safety Requiremeats for Ammunition and
Explosives

03/01/86 DoD Contractors’ Safety manual for Ammunition and Explosives

10/04/78 Solid Waste Management - Collection, Disposal. Resource
Recovery, and Recycling Program

07/27/89 Hazardous Material Pollution Prevention
07/25/88 Acquisition of Nuclear Survivable Systems

08/15/87 Design and Acquisition of Nuclear, Biological, and Chemical
(NBC) Contamination-survivable Systems

06/14/78 Movement of Nuclear Weapons by Noncombat Delivery
Vehicles

05/11/89 Defense Acquisition Board
04/27/87 U.S. Nuclear Test Data Preservation
03/08/74 Safety Studies and Reviews of Nucleay Weapons Systems

06/01/77 Oil and Hazardous Substances Follutivh Preveation and
Contingency Program

11/29/83 DOD Ropres:ntation on Federal Emergency Management
Ageacy (FEMA) Regional Preparedness Committces and Regional Field
01/21/74 Joint ASC-DOD Nuclear Weapoas Development Procedures

09/22/55 Delegation of Autbority Pursisant to Bxecutive Ovder 10621

05724133 ?“m‘&"*“‘“m Eohsirement of Eaviroamenta! Quality




(U) 5100.52

(U) 5100.52-m
(U) 5105.31(D)

) 5126.47
(U) 5210.63

(U) 6050.1(D)
(U; 6055.5

03/10/81 Radiological Assisiance in the Event of an Accident Involving
Radioactive Materials

09/01/90 Nuclear Weapon Accident Response Procedures (NARP)

01/24/91 Defense Nuclear Agency

12/02/85 Department of Defense Energy Policy Council
Security of Nuclear Reactor and Special Nuclear Materials
07/30/79 Environmental Effects in the United States of DoD Actions

01/10/89 Industrial Hygiene and Occupational Health
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NEVADA STATE & LOCAL REGULATIONS

()  The following permits and approvals are administered only by the state of Nevada in that
there are no Federal laws tha: mandate compliance with these state laws by Federal agencies
(DOE, 1988e).

(U)  The purpose of this permit system is to regulate the design, construction, and operation
of sanitary and sewage collection systems and grant operating permits for such facilities in an
effort to prevent and/or limit discharges of pollutams into waters of the state. The Nevada
Department of Conservation and Natural Resources (INDCNR) requires that complete engineering
plans and specifications for disposal of sanitary wastes and sewage be submitted to the agency
for review and approval (Nevada Administrative Code 445.180). The materials must be
prepared by an engineer authorized under state law to prepare such plans and specifications.
The system should, to the extent possible, be located outside the 100 year floodplain. Before
issuing the permit, the proposed location of the system must be approved by local government
\Nevada Administrative Code 445.179). The design of the system must ensure compliance with
Nevada Administrative Code 445.140 through 445.174 [National Pollutant Discharge Elimination
System (NPDES) discharge permits].

Permit to Appropriate Public Waters of Nevada (NRS 533,325 to 533.540; NRS 534,010 to
534.90). (U)

(U)  The purpose of a Water Appropriatioa permit is to prevent possible interference with
prior water rights and/or improper use of non-available waters.

(U;  The contents of the application form for a Water Appropriation Permit (NRS 533.335)
ircludes among other things:

The source from which the appropriation is (o te made.

The amount of water to be appropriated.

The purpose for which the water will be used.

A description of the water.

A description of the proposed works.

The estimated cost of the works.

The estimated tiine required to construct the works.

The estimated time required to put the water to beseficial use.

i B 45 el ol a

(U) The Nevada State Engineer, under authority of Nevada Revised Statues (NRS) 533.350
and 533.375, can ask for additional information to accompany the permit.




(U) The Nevada Water Pollution Control Laws as enacted to maintain the quality of the
waters of the state of Nevada for public health and enjoyment, protection of animal life,

operation of existing industries, the pursuit of agriculture, and the economic development of the
state.,

(U) The Nevada Division of Environmental Protection {NDEP) within the Department of
Conservation and Natural Resources defines *"Watexs of the State” to include water courses,
waterways, and drainage systems, as well as all underground waters (NRS 445.191). Dry
washes are considered by the state to fall within this definition permit if the sewage system will
discharge more than 5,000 gallons of sewage per day.

(U) NDEP requires that discharges of pollutants into the subsurface be controlled if there is
the potential for contamination of groundwater supplies.

(U) The Nevada Water Pollution Control Law (NRS 445.2533) also empowers the State
Environmental Commission to prescribe controls on diffuse sources of pollutants if these sources
could seriously degrade the quality of waters of the State. Although runoff from site
characterization is a "diffuse” source of pollutants, such runoffs wiil not seriously degrade any
waters of the State.

Nevada State Wildlife Statues (NRS 501,103 to 501.110 NAC 503.010 to 503.080),

(U) Nevada law (NRS 501.105 to 501.110) provides for management and protection of
various types of wildlife including game animals, birds, fish, and amphibians; fur-bearing
animals; and protected, rare, or endangered species.

(U)  The State of Nevada via the Nevada Department of Wildlife (NDOW) manages game on
BLM lands through cooperative agreements with the BLM. If protected animals are to be
captured, removed, or destroyed, a permit must first be obtained from the NDOW.

NAC 527.010 to 527.020), (U)

(U)  Nevada law provides for broad protection of the indigenous flora of the State as well as
for selected species classified as Critically Endangered.

(U) " is unlawful, without written permission from the Nevada State Forester Firewarden to
destroy any plant declared endangered by the State on Federal or State lands (NRS 527.050).
The destruction, mutilation, or possession of any cactus or yucca from state and Federal lands
is aiso prohibited without writen permission (NRS 527.100).

(1)  Plant species whose existence is considered endangered by the State of Nevada are
provided protection under NRS 527.270. Nineteen plant species are curreatly listed as
Endangered by the State.




IDAEO LAWS AND REGULATIONS

(U)  The following permits and approvals are administered only by the state of Idaho (DOE
1988a). ‘

(U)  The Idaho Environmental Protection and Healih Act (Idaho Code, Title 39, Chapter 1)
establishes general provisions for protection of the eavironment and public health. The
Department of Health and Welfare has been created by this Act to implement these
environmental, healt::, and social services requirements. The Act authorizes the Department to
promulgate standards, rules, and regulations relating to water and air quality, noise reduction,
and solid waste disposal. The Department is granted authority to issue required permits, collect
fees, establish compliance schedules, and review plans for the construction of sewage and public
water treatment and disposal facilities.

(U)  Authorization is also granted to the Department of Health and Welfare by the Idaho
Water Pollution Control Act (Idaho Code, Title 39, Chapter 36) for the protection of the waiers
of Idaho. General language concerning the prevention of water pollution and the provision of
financial assistance to municipalities is contained in this law.

(U) The Department of Health and Welfare is also responsible for enforcement and
implementation of the Hazardous Waste Management Act of 1983, as amended (Idaho Code,
Title 39, Chapter 44), which provides for the protection of health and the eavironment from the
effects of improper or unsafe management of hazardous wastes and for the establishment of
tracking or manifesting system for these wastes. The Idaho Act sets forth requirements for the
development of plans that address identification of hazardous wastes, unauthorized treatment,
storage, release, use, or disposal of these wastes, and permit requirements for hazardous waste
facilities. Rules and regulations conceming the transportation, moritoring, reporting, and record
keeping of hazardous wastes are to be promulgated under authority of this Act.

1daho Air Pollution Control Regulations (U)

(U)  Title 1, Chapter 1, of the Rules and Regulations for the Control of Air Pollution in Idaho
is intended to provide authority and standards in compliance with the CAA. The Department
of Health and Welfare has been granted authority to implement the requirements of the CAA and
to adopt rules and regulations for that purpose. These rules and regulations include provisions
for establishing compliance schedules and emission limits, reporting and correction of emissions
that exceed established limits, and permitting requirements for construction and operation of
facilities or activities that may geoerate emissions in excess of the prescribed standards. The
control of open buming and fugitive dust is addressed by these rules, a3 arc specified types of
facilities that may exceed emission limits. Also required by the Idabo Air pollution control
Regulations is the formulation of a plan for the preveation and alleviation of air pollution
emergencics. The plan includes definitions of the severity of the emergency, requirements for
public notification, and recommended actions to be taken in reducing an air poliution emergency.




() Provisions are set forth by these regulaticas (Title 1, Chapter 2) for protection of
designated water uses and the establishment of water quality standards that will protect those
uses. The Departmen’. of Health and Welfare has been authorized to develop and enforce these
regulations by Section 39-105 of the Idaho Code. Restrictions are outlined by these regulations
for control of point-source and nonpoint -source discharges and including surface and ground
waters. These regulations identify water-use classifications, specifically prohibited discharges,
water quality crituria, and requirements for treatment of waste water prior to discharge in the
waters of Idaho.

Ydaho Regulations for Public Drinkine Water S )

(U) Maximum contaminant levels for public drinking water systems are provided by these
regulations. The Water Quality Bureau, as a subdivision of the Department of Health and
Welfare, sets forth moritoring and reporting requirements for inorganic and organic chemicals
and radiochemicals. Other water quality and locational standards are also included in these
regulations. The Department reserves the authority to determine whether the contamination is
caused by nuclear facilities and/or require further monitoring.

Idaho Hazardous Waste Management Regulations (U)

(U)  Pursuant to the Hazardous Waste Management Act, the Department of Health and
Welfare (Title 1, Chapter 5) has adopted, by reference the Federal regulations regarding
hazardous waste rule making, hazardous waste delisting, and identification of wastes. Included
in these regulations arc requirements for hazardous waste generators, transporters, and
management facilities as well as detailed procedures for permitting these activities. The general
requirements for generators, transporters, and management facilities have been incorporated by
reference; however, some sections have beea revised to reflect Idaho's permitting program.
Section 39-4403 (14) of the Act identifies "restricted hazardous waste” that includes liquid
hazardous wastes containing specified concentrations of constituents as well as hazardous wastes
containing concentrations of halogenated compounds.

Idaho Solid Waste Management Regulations (U)

(U)  These regulations, as developed by the Idabo Department of Health and Welfare in Title
1, Chapter 6, of the Solid Waste Management Regulations and Standards Manual, provide
standards for the management of solid wastes to minimize the detrimental effects of disposal.
These standards include requirements for the review of plans and the approval of procedures and
operational and post-operational standards for landfills, incinerators, and processing facilities and
for transportation and storage of solid waste.

(1)  Requirements for the construction, location, and usage of injection wells within the State
of Idaho are set forth i these regulations. The Department of Water Resources has been




granted administrative authority over injection v-ells, Injection of radioactive or hazardous
materials through an existing well or above a d~inking water source is prohibited. Parameters
for quality of fiuids discharged and allowable uses of injection wells are included in these
regulations as are classifications of well types and permitting requirements for injection wells.
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This appendix includes all written comments received from the State of Nevada during the
agency review and comment process for the Environmental Impact Statement. The comments
are presented in numerical order printed in bold type followed by a formal comment response.

RESPONSE TO COMMENTS:
PAUL LIEBENDORFER (STATE OF NEVADA)
August 15, 1991

1. Where does DOE differentiate between HLW and LLW. If the project, however
unlikely, does generate HLW, how is DOE going to manage the HLW?

It is anticipated that no HLW will be generated by the program. If high level waste is
generated, it would be in the form of spent reactor fuel. Such HLW would be handled as
defense HLW and temporarily stored until a permanent storage facility is made available. This
will be so stated in Sections 2.4.1, 4.3.1.6, and 4.4.1.6 of the FEIS.

2. NTS has no permitted (or interim status) MW storage facility (p.89).

The wording “storage" area will be changed to "disposal” area in Section 4.3.1.6 of the FEIS.

3a. Re: Liquid LLW or MW. Liquid waste cannot be disposed of at NTS, therefore, the
solidification process must be discussed and analyzed in the document.

Sections 2.4.1, 4.3.1.6, and 4.4.1.6 of the FEIS will state that, if water injection is used to cool
the effluent in the ETS, that water would be solidified and disposed of as a solid waste. A few

options are available to accomplish this. These methods include incorporating the liquid into
concrete or using an evaporative process.

3b. Also, solidification of MW will require DOE/NV to possess 2a RCRA treatment permit
(which DOE does not have).

If liquid mixed wastes are generated, a permitted treatment process would have to be developed.

4. Management of HW offsite needs to be discussed in 2 manner that the management of
HW is done by the current permittee, REECo.

Concur. Statement will be incorporated into Section 3.2.1.1.6 of the FEIS.

5. Diesel generators require a permit if they are greater than 250 hp and if used for more
than 100 hours per year.

This will be so stated in Section 4.3.2.5 of the FEIS.
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6. Reiterate that Yucca Mountain is not approved for HLW disposal.

Concur. The present status of the Yucca Mountain site will be clearly stated in Section
3.2.1.1.2 of the FEIS as designated for site characterization to determine suitability for
development of a repository.

7. Waste generated from other support sites should be discussed in a manner that identifies
that their waste is entered into theii normal disposal stream. It is not clear that waste from
other sites is not coming to NTS for disposal.

Paragraph on facility waste will be included into Sections 2.4.1 and 4.2 that states that each
individual facility is responsible for its own respective waste.

8. Septic system under 5,000 gallons effluent per day with no industrial waste will be
reviewed by Consumer Health; greater than 5,000 gal per day or if any contains industrial
waste will be reviewed by Nevada Division of Environmental Protectioa.

It is anticipated that the septic system will handle less than 5,000 gal/day with no industrial
waste as part of this waste stream. Only review by the Nevada Department of Consumer Health
is required. This will be described in Section 4.3.1.6.

9. Remember that the Area 5 MW EA is not done yet. This preliminary draft EIS
assumes approval for the EA for disposal of MW,

Concur. Section 4.3.1.6 will be modified to delete the word "permitted” in describing the mixed
waste (RCRA) disposal area at the Area 5 RWMS.

10. The State of Nevada requests a 30 day review of the DEIS,
The Draft EIS was completed and distributed on August 5, 1991, The Final EIS is in

preparation and responds to comments received on the DEIS. Your comments will be
incorporated to the maximum extent feasible.
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2a K33 lilg September 1988
Lve8-601
T0: Thomas P. O'Farrell

FROM:  Kent Ostler P/

SUBJECT: Preactivity survey of-facility

On July 21, Bob Bivona of NTSO requested a work statemsnt providing
costs for 3 preactivity survey for threatened and endancered candidate
species at thcq facility in Area 14. Since Sandia was
requesting the wark, No survey work was commenced until approval by
Sandia was recefved. This occurred on August 22. We were supplied with
an overall site plan as shown in reduced fora in Figure 1. Cathy Wills

and I conducted the survey on August 24 and 25, Cathy called Steve
Mellington on August 26 to inform him the survey was completed,

The q.‘acﬂity is locatsd in Mid Valley east of Shoshone
Mountain. ccess  to the facility {s off of Mid valley road
approximately 2 miles south from the Mine Mountain Junction with Mic¢
Valley Road. The areas proposed for disturbance had besn marked and
flagged. These -included approxinmately 2 miles of powerline from the
Mine Mountain Junction to the facility, two access roads that were each
approximately .8 miles long, & .5 mile long water supply 1line, a 250'
square water tank area and an approximately 4 acre main factility area
(Fig. 1),

The facility 1s situated on an east-facing bahada at an elevation of
4840 ft. The "access roads extend from the 4840 ft elevation to Mid
Va11e¥ road st roughly 4soo‘rté ‘Tna doainata1vegetaténn gt the factiiity
end along the access roads is Colesayne ramosissime, Ephedra nevadensis,
Yucea bgev1roita‘ Chrysothamnus teretifolius and Cowania mexicana.
Yucca scnigigera was 3150 foung although 1t vas much less common than Y.
brevifolia. The water supply Vine and auch of the powerline routes wefe
in 010 buen areas. The coespesition of the vegetation in the burned
areas was similar to unburned aress except there vere considerably more
annhual species, particularly Bromys rubens,

Since yuccas are protected speries under Nevada State lav, we estimated
the number that would be displaced by this facility, Oirect counts of
individuals on a 50' wide strip along the exit rosd °*8*, the
southern-pgst rosd, yfelded 110 individuals. Since the road vas 4100 Pt
long, 1t represents an area of 4.7 acres. Estimates of yuccas disturbed
on the 4 acre facility based on the same density as was found on the
exit road vould yield spproximately 94 inoividuals. The water line and
tank area are estivated to displace 68 individuasls and the main access
road another 44 individuals. Only 3 individuals of Y, schidigera were
found on the road *B* right-of-way, thus fewer than I0 ingividusls would
probably be effected by the entire facility.
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g£ight individual plants of Coryphantha vivipara were found at two
proposed disturbance locations. 8oth sitings were approximately .25
mile from the Mig valley Road at approximately 47CC ft. Five plants
were founc on the northern access road and three incividuals were found
on the southern exit road. Since flowers are required to make &
positive 1dentification, 1t was not possible tc Zetermine whether the
piants found were C. vivipara vartety rosea which is listed in the
Federal Register "(1985) as a 3C canaidate spscies or C. vivipara
variety deserti wnich {s not listed. Variety roses generally occurs at
higher elevations, 6100-6800 ft. in the “Nis although it has been
collected from the C.P. hills. Vvariety deserti has been collected from
the southeasiern slopes of Shoshone Mountain arc generally occurs at
lower elevations, 4400 - 4800 ft., on the NTS (Beatiey, 1976).

RECOMMENDATIONS

Since there {s considerable doubt that the cact! fcund were C. vivipara
rosea and there were only eignt plants impacied, it should not be
necessary to modify or reroute the access roads.

The yuccas on the proposed disturbance represent a valuable resource
that DOE should not destroy. The joshua tree (Y. brevifolia) is a very
popular plant for residential ana commercial lancscaping.  Although
thers are no federal laws protecting yuccas, Nevada State law 527,300
specifically protects yuccas from destruction or collection. Both
California and Arizona have recognized the value of yuccas and have
passed similar Yaws to protect this species. A mature yucea may cost
$1,500 retail depending on shape anc size. They are also relatively
easy to transplant from one area to other. EGLG/EM resommends that one
of the following alternatives be {mplemented to protect this valuable
resource: 1) allow a commercial nursery to come in and remove the
yuccas for a fee; 2) remove the yuccas and denate them to counties or
municipalities for langscaping of public facilities such as schools; 3)
allow NTS personnel to remove them for personal use; 4) remove them and
use them for landscaping or on NfS, (there will be revegetation studies
for the Yucca Mountain Nuclesr Yaste Repasitory that will require
guccas): 5) remove them and provide thea for revegetiation of federal
ands outstde NS,

173




L B TR TR N TS uos
L4

— SO ——
e b

—-——— - —
L T Ty
—

s i 3%t adawem § €heVou W e
o 4 Apo wepouuepy 14
S OO 4

R YRS P NEREE R R
ERY] Trs L
Ayvs awe | Qe viny c$ )N
111103 e
K S e T Y TR TS ..”._ ..u il
ATHIND 40 LH3INLWTII0 ‘SN v

ZLZ20) T=I5)

189m0 )18 SOmAvED 13wIWIIIV WOI

-—

O amnden o g d
e e L g
A X -
Aty
- -
oo . [~
-e S e - oo
—
] — .-
3 - -re wn m——
% \ ———
<
e -y
:
o Ia.\. o o,
4 .
2
Y
i
e
kS
bed
®
.
B T B
2
K

.
Po%

CYXL 4

\E& erne

o

\ -
\

L=y
RGN

A

tena "Iy 0CS

Agyusprinle|

Rt rdidins]
ST T
- Soven
Sobe b g tr e s amesee weteen
AR +s fl= gt iuaip ol

»

WONE R Y o N O g tert
TITO  VE g Y vem b G Ty B s W et
T TS S ey G tor B N Rt st pobe = Y

\
R e b o S
SToroTTInena e Ss |,
$3101 I yINi L
I

Kyi1yoes SIS o) ued 31is |1€43A0

‘1 aunbyy
ATINO 3ASN IVIdI440 HOA

174



; ' ELLW |
! *SENERGY MEASUREVENTS GROU® INTER-OFFHCE MEMUKANLUM
i L
T1% o2ET oL LIToILY
T0: Dr. Thomas P, O°Farrell DATZ: 5 July 1983

FRON: Mary Sauls M

SURJECT: Preconstrucsion surveys, locations Ul9ar, Ul%, Ul9so, and Ueld, NIS,

» On 15 June Elizabeth Collims, Bill Dunn, Valeris Sheppe, Paul Peterson and I
conducted a preconstruction biological survey of the propeosed drilling location
U19%r in Ares 19, in cespouse to Bob Bivoma“’s request of 14 June, On 20 and
21 June I surveyed three wore locations, Ul9r, U190, azd Ueléd, in areas 19 aud
14, in respomse to Bivonu‘s Tequest of 16 June.

\
No evidence of sensitive species vas observed at the Area !9 sites. One pnten-
tial desert tortoise Birov vas found mesar the northera perimeter of the 1500°
radius of the Ueld site. The construction projacts, as proposed, vili not
vegatively izpsct any populations of sensitive species, vor wvill they disturd
suy important ecological sites. The locatione and vesults of the surveys are
described in detail below.

Site Ul%rzr was located at coordinates M918,300, 2589,295 approximstely 800 o
southeast of Pahute Hass Road, about 500 = souchesst of Ul%s, at an elevation
of 66807 (Pigure 1). Holmes and Narver personnel wers in the process of
flagging the 1500° radius vhen we conducted our survey. Vegetation was pri-
parily a mixture of Arzeminis tridentars and Artemisia nova, with Stiva comata
acd Bilaria yigida., Soils over wost of the site wers deep residual, tuffacecus
sands vith.soue thyolite rocks. Beome flatrock habitat was prescut {n a
dvainage along the uorthwestern edge of the site, adjacent to the exiating pad
for D19 s, but no Astragaluys beatlevae vas observed. Prior to our survey ve
bad checked the condition of A. besatlevae plants at the species” pesrest known
locality, 1500 @ to the southvest (Figure 1), aud found many plants both in
fruit and iv a green, groving state. :

Site U19c was located at coordinates W922,700, B518,200 in o remote ares of
eastern Area 19 at the end of the existing but fmpassadle Rosd 19-04 st an ele-
vation of 6750° (Figure 2). 4 pad and center bole hed ‘already deen constructed
at the site st least three years ago, judging from the extent of revegetation
on the pad, The existing pad vill be enlarged and Rosd 19-04 will de reopened
in the propuosed construction project. The pad eite is situsted st the dase of
a steep-sided rhyolite huzte in deep, residusl, tuffsceous soile vith Artenisia
and Stiva vegetation. The esstern portion of the 1500 2 radius zone had dense
picyon-juniper vegeczation groving in tuffacecus gravels. "Although tvo rare

- plant epecies, Trifoliun andecrsonii sep. Destlevae sad Frasera pahutecsis,
could be expected to oczur in such gravelly habitats in this eces, ueither
species vas obsezved.
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Site UlSa0 was located at coordinates N297,600, ESB5,550 in a drainage at the
st the ead of 1%02 Rcad at an elevatien o‘ 6600° (Figure 3). Access will be
not from 19-32 Road, Sut will e providad by erlarging a2 existing jeep trail
vhich runs south froz= Pahute Musa Roud th:ough 2 canyon to the west of the
proposed site, The pad site is locaced it deep residual scils with Artemisie-
pinyen-juniper vegetation. Extensive flatrock was present along the edges of

s small drainage slong the vestera perizeter of the 1500”7 radius 203e., No
Astragalus begtlevae was observed on these cutcrops duriag this preconstruction

survev, nor was the species observed when the ssme outezops vere surveyed in
1982.

Site Ueld was located at coordinates N794,100, ¥652,300 near Barven Wash in
southera Mid-Vallay, 1.5 miles east of the nev Mid-Valley road, at elevatiom
4340° (Figuze 4}, There vas existing aczess up to withiz 400 w of the pad site
slong a road which runs from Mid-Valley road to 3 large tover. The site had
habitat typicsl of lover bajsdas in the Mid~-Valley sres: zentle ropography
with £lat srens of vell~developed éese t pavemant dissectesd by small drainages
in the southwestarn partionz of the site, and atony siluvial deposits vhere
Barren Wash cut through the northeasters sorner of the 11060” radius zome.
Vegetatiou consiazed of lysiuwm, Crsyis, Calesng Ephedrs, Tucca, Atrivlex,
Stipa spscioas, apd Chrvsot&sanus rerciifpl us. Aaiﬁal busTows vere uncotmon
pver wost ©i che seuthvestern portiun of the site. BHowever, in and aslong the
bSanks of Barres ¥Wash and some of tha othe~ large drainages on the aite

thare vere many larze burrows, sost of which could be idectified as badger dens
oy foraging holes or zoysis den:. One shsallov burrov was found aloug the nerth
bank of Barczen Wash thar had agvrasca characteriatics typical of desert tor-
toise burrove. This burrev »s3e flagged with light gree: “:gsxng. No other
denert tortoise aign wvas sdssrved ip the projec: ares. No sensitive plant
species vere obeerved, and nonyg would be expected in this area and haditat,
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CULTURAL RESOURCES RECCNNAISSANCE
SHORT REPORT

A)TS REFORT NO. SR1031€3-)

PROJECT: Archasological Reconnaissance of Drill Hole Pad UE14b (Nevada
Coordinates N794100.57/2650100.55) and Accass Road from Mine
Mountzin Junction to 16-02 Road.

GEOGRAPHIC AREA: Mid Valley

MAP REFZRENCE: U.S.G6.S. Mine Mountain 7.5 Quadrangle (1961) and U.S.G.S.
Tippipah Spring 7.5 Quadrangle (1963),

DATES OF FIZLD RECONNAISSANCE: (Cctober 31, November 1 and November 7, 1983,

PERSONNIL: J. Brantley Jackson, Greg Henton, Steve James, and Vera Morgan
PREVIOUS CULTURAL RESOURCES STUDIES IN AREA:

Cultural resources studies in the Mid Valley area have been conductad
svstematically since 1980, In August, 1980, personnel from Dasert Rescarch
Institute surveyed three proposed drill hole pads (DK 1, SH 1, T-23) and
support facility lecaticns in the northwestern portion of Mid Valley (Zerqa
1680). Two archaeological sites were rascorded during this time, one of
which was considered to be a "basa camp" containing raw lithic materials.
Bath sites are in the larger vicinity encompassesd by the access road.
However, neither site 1s in close proximity to the present project and
will not be disturbed. Further studies in Mid Valley {nclude seismic arez
surveys in Barren Spot located {n the southern porticn of the valley,
again conducted by Desert Research Institute personnel (Reno 1983).
Efghteen areas containing cultural resources were ident{fied. These
resources ranged from isolated srtifacts to 1ithic scatters {ncluding
a4 knaoping station comprised of white chert flakes. As pointed out in
that report, 1solated artifacts “gain their scientific value from their

nature and distribuytfon on the landscape....", but however, may “belong
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to a larger, discrete associaticn of artifacts” found away from project

locales.
Further cultural resources surveys were ccncucted in Mid Valiey
during the summer of 1983, The report cn the results of a survey of a

drill hola pad (UE14a) and three associated seismic line routes located

in the east central portion of Mid Valley is in preparation and is

t expected to contain data synthesized for the Mid Valley region (Renc,
parsonal communication). Data relevant to the aresent project is obtained
, | from the saismic 1ine and driil hole pad (UEl4a)} surveys. Thirty-eight

| sites were recorded for that project which include isolated artifacts as

i well as dense 1ithic scatters and one historic camp. The area along

| Barren Wash appears to be a locality of some appezl not only to prehistoric
! peoples but to historic prospectors as well. A camp containing food cans,
| bottles, cooking implements, assorted wire and cther debris occurs along

| the terrace above the wash., As part of the prehistoric components of many
: sites, raw materials of "chert" nodules were observed along the terrace

i and in the streambed 21luvium of Barren Wash. This {n part accounts for

I the presence of chipping stations in the vicinity., One site (5062283RR23)
was rev1sfted as part of the current project. This large 1ithic scatter
had been corded off to be avoided during consiruction of diri1 hole pad
UEl4a. Further discussion of this site will occur under Identif{ed

Cultural Resources.

Mid valley is a small valley measuring £.3 miles K/S and 2.7 miles E/W
bordered by Shoshone Mountain to the west and northwest, Mine Mountain to
the sast, and Lookout Peak to the south. The bajadas of Mid Valley are

1 covered by a well-developed desért pavement with recent allu?ja1 il

occurring in the numerous ephemeral washes which dissect the bajadas,
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Tnis alluvium disglays less well-developed pavement. These ephemeral
drairages entsr Barren Wash which drains Mid Vailey to the south.

Vegetation of Mid Valley {s dominated by blacktrush (Coleocyne ramosissima)

(Seatley 1676, Fig. 4). The project area also supports an abundance of

mermor. tea (Zskedra nevadensis), desart thorn (Lvcium andersonii), Sud

sagebrush (Ariemisia sninescens), spiny hop sage (Grayia soinosa) and

rabbizsrush (Chrysothamnus terstifolius). Joshua tree (Yucca brevifolia)

is present but scattered, and {ncreasas as one mcves upslope. Cottonthorn

(Tetradymia axillaris), spiny menodora (Menodora soinescens) and cholla

(Oountia echinocarsa) dot the landscape. Dense stands of Bromus rubens,

Bromus ¢rinii, and Bromus tectorum mark disturbed areas

Faunal resources observed during the current survey include coyote

(Canis latrans) scats, cottontail rabbits (Svlvilaous sp.), Jackrabbits

(Lecus califernicus), and badger (Taxidea taxus) holes. Ravens (Corvus

corax) flew overhead.

RECONNAISSANCE METHODS AND PROCEOURES:

The area of drill hole pad UE14b had been flagged by Holmas and
Narver surveyors. The area to be surveyed covered 1200 02 around a centrally
located stake marking the planned drill hole. Survey of this area was
conducted by & four-person team walking twelve 30-meter wide parallel
transects in a 2ige2ag fashion throughout the flagged project area. The
access road area was flagned to ind{cate pronosed areas of realignment to
the existing roacbed. Again, the four-person team conducted the survey.
This team was snlit into two groups of two parsens each. Survey was con-
ducted by “leap-frogging" in one-half kilometer units. Each two person
team walked transects along the existing road and the proposed center line

spaced at approximately 30 meter intervals in order to cover both areas.
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When cultura! materials were obse~ved the teams wuuld haphazardly walk
around the vicinity Jf observed materiais in order to discern the extent
of surficia? cdeposits. In this manner tcundaries of site locales could

be located anc adsquately recordzd.

IDENTIFIED CULTURAL RESOURCES:

Thirty-six areas of cultural resources wers recorded for both
survey areas; fourteen sites at the drill pad locaticn and 22 sites along
the access road. Six isolatsd flakes comprise the majority (433%) of
cultural remains recorded within the vicinity of drill hole UE14b. These
flakes found at sites S]O3IS§MY1, $103183MV3, 5105183MV5. 5§103183MV10,
$103183MV11, and $103183MV13 were all located on desert pavement of older
bajada surfaces, as were isolatad tools (S103183tv2 (an obsidian bifacea)
and $103183Mv7 (an obsidian Pints point). Lithic scatters S102183Mve,
S103783MVe, S$103183MV12, and S103183MV14 were also located on the older
bajada surfaces. UIsolate S103182 MV4 (an obsidian biface) and 1ithic
scatter S103183MV6 were located in or near ephemeral wash bottoms on
recent alluvial fill.

All {solated sites were collected at the time of their discovery,
as were two 1{thic scatters (S103183MV8 and S102183MV9). Site S103183uV12
oceurs outside the project area and was not collected, Site S103183MveE,
another 1ithic scatter,was located in the bottom of an ephemeral wash and
also was not collectad. Lithic scatter S103183MV14 {s & lateral exten-
sion of SNE2283RR23, a sita recorded during the survey of drill hole pad
UEY4a. As part of that project S062283RR23 was flagged to prevent
disturbance.during the construction of drill hole UE14a. That sita
consisted of a diffuse 1ithic scatter of varied raw materials (rhyolite,

white chert and obsidian). No diagnostic tools were recorded at that
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time. Three Great Basin Stermed point fragments, fn addition to several
rhyolite, cher< and obsidian flakes were recorded durinc the present
survey. cata zathered during the present survev will be used to augment .
informetion on site S062283RR23.,

0f the twenty-two sites reccrded along the Mid Valley Accass Road
extending from Mine Mountain Junction ¢o 18-02 road, seven were isglated
cultural resources. These sites ST10183GH1, S110183GH2, S110183GH9,
S110183GH10, S110183GH12, S110183MVR7, and S110783MVR1 were all collected
upon discavery. Nine Tithic scatters STT0183MVR1, S110183MVRZ, S110183MVR3,
S1T0183MVR4, ST10183MVRE, S110183GH3, S110183GH6, S110783GH13, and $110782MYR2
were fiagged fcr future reference. Site 5110183GH3 contained a diagnostic
artifact (an Eiko Series point) which was collected at the time of its
discovery.

$ix temporary camp localities were {dentified, S110183GH4, S110183GH35
and S110183GH7 consisted of sparse 11thic scatters with one metate at each |
sise. S110183GH8 contained 2 1ightly used metate fragments, fire-cracked
rock and byrned bone fragments. S$110183GH11 contained 5 metata fragments;
two with 1ight use and three with heavy use 1ndicated on the grinding
surfaces. In addition to the prehistoric matarials, an historic companent
conwisting of 7 hole-in-top cans and green bottle glass fragments as well
as windéw glass fragments was {dentified at this locality. S110183MVRS
consisted of a 1{thic scatter (;pprox1mata1y 180 flakes) with a knapping
%)

statdon (3 x 5 m“) and two slab metatas.

SITE EVALUATIONS AND STATEMENTS OF SIGNIFICANCE:

As indicated earlier, isolated artifacts qain their scientific
value from their nature and distribution on the landscape. Without a
knowledge of the areal distribution of cultural materials throughtout

Mid valley, 1t 1s difficult to evaluate the significance of {solates
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Further data may be cbtained on subsistence patterns of early prehistoric
peoplas in Mic Valley by studies of this and other simiiar sitas. These
factors, coupled with 2 potential for buried, in situ, cultural materials
quaiifies S103183MV14 fer consideraticn Tor nomination to the National

Reqistar of Mistoric Places. Fcr this reason, $102183MV1¢ should be

avaiced. If this 1s not possible, a mitigation program should be considerad.

Lithic scatters S110183MVRI, S110183MVR2, S110183MVR3, S1101B3MVR4,
SI10183MVR§, S110183GH3, $1101836HE, S1107GH13, and S110783MVR2, and
temporary camps, S110183GH4, ST11C183GHS, S1101GH7, S110183GH8, S110183GH11,
and S110183MVRE are all located in the plannad access road rehabilitation
area, The existing road which formerly ended at Tippipah Spring 1s mapped
as an histaric route (Ball 1907). It connects with Mid Valley Road which
has also been mapped as a historic route from Cane Springs 1n.the south
(Mendenhall 1639). As Mid Valley drains scuth inta Franchman Flat via
Barren Wash, i1t is apparent that Barren Wash and Mid Valley served as
major transportation routes from Cane Springs to White Rock Springs (in
the north) via Tippipah Springs. This region is likely to have served
such a purpose not only in historic times, but throughaut the prehistoric
past. As such the sites 1isted sbove may contain valuable information,
especially when combined with data recorded and previously recovered from
the White Rock Springs Jocala, Tippipah Springs, and Cane Springs (Worman
1969), on sattlement and subsistence patterns in the region. Given the
nature and focation of tha above mention sites and their potential for

providing subsurface cultural materials, these sites should be considered

as eligible for nomination to the Nationa! ﬁegister of Historic Places.

ASSESSMENT OF POTENTIAL IMPACTS:
Activitias at dril) hole pad UEI4b may impact Site $103183MV14,
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Giver the sclentific value of this site as discussed above, 1t should

be avoided., This could be accomplished by extesding the cord around it

from 1ts comgznion and extension $062283RR23. 1f this cannot be
accomplished then a more complete mitigation plan needs to be considerad.
As the proposed access road realignment as well as the existing
roadbed are along an historic and prcbable prehistoric route of major
importance in the region, Sites located fn this area hold promise of
providing valuable information about cultural activities in the Valley
and its surrounding environs. Construction activities in this area
will disturd and possibly destroy these sites. Chofce of an alternate
route originating elsewhere may be more feasible, as the potential of

more sites occurs in the vicinity east and west of the existing roadbed.

RECOMMENDATICNS:

It {s recommendad that site S103183MV14, an extension of site
S062283RR23, be avoidad by carding the site are2 with yallow rope. As
S062283RR23 {s already roped off, axtanding this rope around $1031831V14
should not be difficult or time consuming. An 2iternate rout was suggested
to avoid historic and prehistoric sites along the existing roacbed and
proposed realignment of the access road from 16-02 Road into Mid Valley.
However, this proved impractical. Therefore a field examination by
Lonnie Pippin, Vera Morgan (DR! personnel), Frank 8ingham, Lloyd Krivanec
(DOE personnel), Vic Hunter (H&N personnel) and Charles "Bud" Witmer
(RaeCo personnal) was undertaken to develop 2 plan for avoidance of
cultural resources or mitigation of potential adverse effects to sites
located along the proposed route. This plan allows for expansion and
rehatilitation of the ex{sting roadbed with avoidance of a few sites,

ninor disturbance to a few sites, and major disturbance to only threa
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sites. These recommendations inciude flaagqing oF sites using lath and
green tape so the sites (ar cortions thereof) thusly marked may be
avoided during consturction, & systematic collection and mapping of
artifacts at some sites and the nlacement of ore test unit measuring

1 x 2 meters at one site that may contain subsurface desosits. Figure
1 indicates the sites Tocated along the access road. Recommendations
developed during the field examination for avoidance or mitigation of
potential adverse effects to sites along the access road are outlined
for each sita in the following paraaraphs,

Sites S110183GH1, S110183GK2, S110183MVR7, S110183GH9, S110183EH10,
§110783GH12, and S110783MVR1 are all isolates which were collected at the
time of their discovery and no further action need be taken. S110183MVRS,
S110783GH12 and S119783MVR2 are all small, scarse 1ithic scatters which
should be collectad as they may be destroyed by road construction vehicles.

S110183tvR1 {s an aboriginal toolstone quarry and 1{thic scatter
which contains an historic component. This site spans the existing road-
bed. It {s recommended that the porticn of the site extending east of
the road be flagged while the few flakes west of the road be cellectad
for analysfs, S110183MVR2, a lithic scatter, should be flagged and
avoided, S110183MVR4, a Vithic scatter should be mapped and collected.
$110183GH3, a large lithic scatter extending across the roadway should
be mapped and collected. S110183GH4, a 1ithic scatter, should be
flagged and avoided. S110183GH5, 2 temporary camp, should be flagged
and avoided. Two flakes at the roadbed edge of this site should be
collected.

$110183GH6, a lithic scatter, should be mapped and collected.
S11018314VRS, a temporary camp, should be mapped and collectad. S110183MVRG,

a temporary camp extending acrass the existing roadway, Should be
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flagged west of the road. The portion east of the roac should be
collected, A 1 x 2 meter test pit is also recommended as this large
site nas the potential of containing subsurface cultura® deposits.

The site should be mapped. S110183GH7, a temgorary camp, should be
mapped and collected. S110183 GA8, a small campsite should be flagged
and avoided. Si110183GA11, a temporary camp containing an historic
component, extends across the existing roadbed. This site should be
mapped and the historic portion extending east of the road should be
collected. The portion of the site extending west of the road contains
both histaric and prehistoric meterials. This area should be flagged
to insure avoidance during construction activities.

In summarv, seven sites need no further corsiceration. Three
small, sparse 1ithic scatters nead to be collectad. Four sites shouyld
be flagged and avoided. Four large litnic scatters (cr portions of
these sites) nead to be mapped and collectad. Four tamparary camps
or portions of thase camps should be mapped and collected. One test
pits should be placed at STI10183MVRE. Given the amount of mapping
collecting of artifacts and the time involved In excavating a test pit,
it {s expacted that the proposad mitigation plan should take three or
four people five or six days to complete, barring any unforseen weather

conditions.,

;ém- , nsan)
reparead by
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recorded during the present survey. Howaver, as these isolated artifacts
were collectad, and their context and provenience recorced during the
cultural rescurces reconnaissance, their scientific value has been presarved.
The informaticn garnered about cantext and proveaience will be added to

the growing data chtained on sitas in the Mid Vallev region and will be
utilized in a iater report to formylate a predictive model for future site
assessments (Reno, personal communicationj.

Lithic scatters ST03183MVE, S103183MV8, S103183MY9 and S103183MV12

| do not individually meet requirements for nomination ta the Natignal

Regicter of Historic Places, howsver, these sites may yield valuable

- ‘information when considered in an‘area wide survéy of resource ut{lization.

~ The sfgnffiéance of these sites’ locations can.only‘be discerned against

 the patterning o? other archiéolbgfcal‘sites {n the reéidn.A Site‘STO3IB3MV5

“occurs n the bettom of an ephemeral wash at the north end of the project

area and will not be disturbed by activisiss at UZT4b. S103183MV1Z occurs

" outside the project area and will not be disturbed by construction

activities. Sites S103183VM8 and S103183MV9 oacur in close proximity to

~ the planned drill hole on well-developed, stable desert pavement with ne

A d

discarnible depth. These two sites were collected sccording to BLM stane
dards for small sites.

Lithiz scatter S103183MV14 is a significant site not only due to
{5 location on the edge of Barren Wash and 4ts inclusion as an extension
of site S062283RR23, but due'to {ts variety of utilied raw materials.
The assemblage may include the primary sequence of tool productisn, and
nas potential for revealing information on how different materials were
shapped tnto usable tools, Additional informatfon mey be gleaned from
the inclusion of Great Basin Stemmed projectile points in the assemblage.
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To: Lloyd Krivanec _
FCACIFTOIAUSIENNTY
From: Vers Morgan
Subject: Mitigation cf Adverse Effects tc Culturel Resources along
the Mid Valley Access Rcad betwesn Mine Mountain Junction
and 16-02 Road,

Date: 28 November 1583

Twelve sites along the Mid Valsy Access Foad were flagged or

marped and collected as part of the mitiga:‘. ¢n progxam for this project,

Four sites, S110183MVR2, S110183MVR3, S11C123GkL, S110183GES, were
cempletealy flagged off to be evoided durin onst*“ction activities.

Wine sites, S110183MVAL, S110183MvaL, 81:C:33GH3, S110183GHS,S110183GHS,

8110183Mya5, S110183MVAE, S$110183¢H7 , and SLOIAQGJQ.. vere elther
partially flagged off where they could be avoided and conected (and

‘mapped) whers they could not be avoided, or csmpletely collected.

A test pit was also excavated east of the road et S1I01L83MVES, The
ttached zep indicates the sites involved in the mitigation program.

In addition to the abeve outlined information, two other sites
5111683701 and 5111983772 were located and cscllected during the
mitigaticn program. Also, a restaked line was surveyed at the
north end of the project area.

Thus, the Mid Valley Access Roed has besn clesred for construc=
tion activities, Should you have any questions about this project,.
pleage e¢all nme or lonnie Pippin in Reno, I will be at the Tonopah
Test Range for the remaindsr ¢f this wveek tus can be reached there
through Zd Ravell's office,
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Figure 1, Si%es located along the ncces road realignnent
4 4n Mid Valley to 1502 Road. (Mine !b\mtu:go)

7.5 Quad 1961) (Tippipah Spring, 7.5 Quad )

FOR OFFiciAL usz onLy 195
OGy 1M1 T2:61 16, 9. oM

at'd




ot

FCR OFFICIAL USE ONLY

DEPARTMENT OF CONSERVATION AND NATURAL RESQURCES
DIVISION OF MISTORIC PRESERVATION AND ARCHEDLOGY
201 §. Fall Soeet
Capitol Complex

Carsan Clty, Nevada 89710 p.(\ q ‘“ ZFJQ

(702) 885-513%

Dezemtes 25, 1988 i S —

Frank E. Bizgham, Chief

Eezith Physics & Eavironmental Dms‘on

Dezartxezs of Eaergy

!—. —
Eavironmezcz! Compliance Braxa F AR - —
L

Nevada Crerztions Office
P.O. Box §8518
Las Vegzs, Nevada 891933518

Dezr Uz, 3iagham:

Tais lewas is in cesponse to your reguest for com=eats ca SROY2288-1, A Class
I Culrarzl Rasousces Reconszissance of SEMENEIPL Are2 14, Nevada Tes:
Sits, Nye Couzty. The regerc indicatas chac significanc historic or archeological
site wers not discavesed. The consttuction of he progeses tast arsa and tank
farm will have no effect on progerties of National Regisser qualicy.

The Division concars with your findings. Your agesc7 has savisfied fus obuga:‘ons
unce: the National Eistoric Presarvation Act of 1960. Wa dave 2o furtde:
ccmmesats on Tae proposad action.

SlnC""‘?.

M%

Alics M. Besk - -
Staf! A:cheologisc. P : -

&M 3i2me
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DESZET 22S7ARCE IMSTITU =
CILTTRAL RISCURCIS RECCHNAISSANCT
$E02T REPCRT

SR09223.
NS

?go o -

v amwa

A Ciass Il Colzural Resources 2:z3mnalssance o:’_ in Area l&

CIOCRAZEIC ANT §7US ARZM: “ -
Mid Vallay, arsa 14,

¥aP AITTTEINCT:

¥ine Moumzain,. USGSS 7.3 miz. Topozzaphic Quadranzis,

DATIZ 0F IO RTCOMMAISSANCT:

- -
]

Septazzer IZ, 1983

PI2SCINEL:

M b

Alvin 2, ¥elane and Joon GazTecs:.
LTRCOTCTION AR TTECTTIVE STT:

The Depaztment of Energzy (D0E) wishes ta develop che off
acilizy tesT aved and cank famm ia Mid Valley, Area 14 (Figure 1), Tme
roject consisss of Chrse roads, a vater tank site, the tast araa, and :
Tansalission corzider. The ases 1s off cthe Mid Valley Road. easc of
froshone Mounczina, and is rezdily accessidble by vay of the Mine Mouncsis
Road. Thae raconmalssince iaspeciad au area of approximacaly 91.57 acras
(37.05 ha). o : o

i *a th

Tive archaasological sitas vese located during the racovmaissance. All
of tiese wera small sites chac wvers collectead. Thezefors, addiciona:
culturil cesouswaes investigations axe not requirad, '

'PRITICHS CULIVRAL RESOURCI STUDILS IV AREA:

The studied  cultuzal resowzes of the Fevads Test Site (NIS) wp o
1968 fs prasenced in a tepors by Uosaman (1969). A dlscussion of che
archacology aund literacurs of riw: Hevids Wuslesr Vasta Storage
Iavestigecions (NBWSL) aves, located west atd south of Area 14, {:
discussad by Pippin asd Zarge (1812, 1981LY. Systezatic eulvtural resougces
scudies have been condustad in Mid Valley by the Desert Research Inseicuss
since 1930. Iz August of chat yesr ferza {1980) surveysd ehree drill hole
pads and support faeiliey in nottsern Mid Vallay. w0 archaeological sizas
veze vecorded. $ise 260yl937 fs a small lichic scacter vieh s Rose Spring
projecsile poinc. Site 268yl933 iy vas a large lithic scacter concainiyg

ifacial ceols and a Great Basis Scacmed Liake) Series poinc. ’
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a4 seisziz area near BarTan Spot was investizaced by Pippiz (1933).
gightaen sz=all sices, costly i{solated obsidian flakes, vere recacded ar¢
collacz2d, & biface and a Pints projeczile poin: vere amongz the arzifze-s
racsrded. Qter DRI susvweys have oczurred along 3arten Vash for drill Holas
lea, 145, anc chiree seiszic lizes, and along Mi2 Vallev Road norzh of Mi-e
Mounzaix Junezion (Morgan 1981). Associsctad wiix Hole lia and che seigs=:-
lines wace I sices, including lsolaces, densa deditage concencracions (ene
conlalning Shrae Crest Basin Scezmed poincs), and one historic ca=s,
Fourzizen sizas ware racorded at Drill Hole 1&b. 2bouz half of che siras

wez: Isalactac Ilakes amd the octers ware lazzer litdic scatiams. Azsificss
from e sizas also included bilices and an eesidian 2ints poing. Twem=:
cso sitas wars locacad along The ¥id Vallay Road. The sizes were cax::r-;se:;;
of iszciacad Ilakas, lizhic scatzars, and <azgorary camps. Associamac
ist of mectacas, Iiss craciked racks, burned bone, amé an Sil-

.- 3 - ot
ile painc.

‘:‘;‘
a
TR

CENTTONETAL STTIING:

Y- gy
vizins wizthin che project ramge fzom 43580 21, (1390 m) oo 5100 f-.
=). Sereral ephemeral dTiizages anmd ridges Trand eascerly aczoss tha
2 av2a. BazTaen Vash carzies heavy precipizasion southeast ouz of c=a
The Tidges in the project area are made vy of older alluwium of
aTnarr age consisting of dissected unconmsolidaced fan ané terczes
gravels. The ToTiReT® pass of te project exIends over Quasazmary alluviusm,
Tals unis conmsists of gravels, sand, and silcs (Ozikild 1948),

Mid Valley is a depressed basin locacad east of Shoshone Mouncais

Vegetatiosn in the projecs consists of Junizer (Junlzerus oscacsperms),
Joshua ree (Yussa brevifolia), liccle rabbicoires: (Cacysothasrus s237.),

- blaekbrush (Colmogyme ramosissiaa), elifirose (Pucsiia cowania), Mormon caz

(Zzhedrs virlidls), and prickly pear (Opumncia erizacaa). Fauna specis
csnsisis of esvosas, coczontails, jackzabbics, badgezs, and vavans,

SCONMAIISANCE M=T30DS: )

Tae zoads, cest facilicy, and cransaission Tauta had been staked wick
lashs and flagging. The Cvo arstaeologiscs vorked ag ar individual caan.
The valar tazk avea and cast facilicy vare {aspected by walkiag morsh/souch
crarsacis (= 3O-metaz {ncarzals., The roads and tramsaission line wvers
surveved (= & one person one-vay travarse. Saen encounctazed, all
azchasological sitas vare recoried on DRI sica forms, All sites vers small, -
contaiaing less chan 20 arcilicss, and vers colluciad {n sccordmmca wics
BiM (1985) policy.

IDENITTIED CULITAAL RESOUALES:

Five sizas wvere Ldenciiied vichin che profect ares (Flgure 2,
Tasle 1). Sizas consisted of ons cto six szeifscss. Mosc artificss were
obsician debivage flakes. Sice 268y35776 is a pizk oon-velded unifacial
chopper, 12.5 e= long, 7.) @ vide, and 2.6 & thick. The only cize
sensizive astifses i3 a brown chert Rosegace Series point fros Sice
28Nv3778. A Zflgke wvich a ucilized edge is among the six debicage flakas
vecatZad 3: size 26My5780.
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Table 1. Archaeclogical Sites Recorded at Miscy Zashyr Projecs,

.3

Sice No. Sizas Desezipcion Type Colleczion
26Ny37786  ?ink, non-welded cufl unifacial chopper. Lo Compleca
25Ny3777  Obsidian cora reducsion flake. 10  Cogoleca
ZENv3773  3rswm chert Rosegate point and an obsidian Lo Compleca

. care vaduction flakas. )
26NY3779  Obsicdian bifice chinmning flake. w Complaca
26Ny57380 Six obsidian cars reduction flakes, one has ] Cocg'nl.ece

-

arn ucilized edge.

LR E R R Al R R R AR R R R R L Y R L L R L T T T Y
LR

SZTT ETALUATICNS AND STATIMENTS OF SICHITICANCI:

EX X

ALl of t’:e sites wers small and calleczed ac the time cthey wers
recordad. Simce cShese sites were colleczad, cheis infur=szion pocaacial his
been -ea“:ac i the recardisg, and they aze not elizidle to the Naciorna:
Ragigcer of Aiscoric Places.

ASSZEIIENT OF TXPACTS:
Since the five archaeological sizes racordad i the propvusad zzez of

impacss vere collectad, chers are no adverse izpacis to the culoural
Tesouscss. .

RECOMMNDE) ?2QCIDURES FOR TEE PROTICIION OF CULTILIAL RESOURACIS:

Therr ate no additioval recstmendation for tie provaction of culwural
resousaes,

L1983 Arzhaeological Reconraissance of Orill dele Pad Ueléd (Nevacs
Coordizaces HI94100.37/E350100.55) &4 Access Road from H.m
‘Moumrain Jeesion eo 16-02 Road. Desert Research lascics

Nuliural Resouzes hcsamissanu Saorz hpo do, Sil@!la:l.-),, _

Coreild, BB .= ”'
1963 . Geologic Map of the Hige Moumeaia Quadrasmgle, Hye Ccm'-‘,', A

" Ravada. r.;;; [~ER TN tt S. caaiug-ca. Su.:sny. ’-unin;aoa, P.C.

?p i». L 2 v

e Four Separace Class I7! Culcural Resourses Sarveys in Suppors

of eha Deparchenc of cke ALr Forca’s NZRS EDISE Progran, Nevada
Tesz Sice. Hye Councy, Hevada,  Desatt Rasearch Insciocuce
. uultw.‘a) !msou:cu aaeamn.ssmc Sho’::: .lagart Ro $8032983-1.

. pippin. L. C., ard D hr;a : : .
196%a . Culzural Resources Overviev fo- the Nuclear Vasce sgcnga_

Iw,nf,g‘,nmg, Nevada Vesc Sive, Hre Councy, Nevada, Desers
Reseazch In:cmm ‘Soctal Seiemcas Cantu' ‘rev.nm.cal Hapors

.8
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O. Zerza

198l An Arcocaced 3ibliography of Culcural Resoursas Liceracure fors
he NYevada Nuclear Waste Scoragze Iavestigacion. Deser:
Research lascicuce Social Sciences Cant2r Technical Repor:

-ny

¥a. 30.
Cor=an, 7.C.V,
19583 A-z=zeological Iavescigacions ac cie U.S. Acomic EZnergr
Ca—=ission's Nevada Tesc Sices and Nuclear Rzockec Develcrren:
Scazion. University of Caliloralia, los alames Scienciii:
Lazcracary Report Libl2].
Zexrzga, D.
19%3C Arczhaeclogical Recommaissance of ITizree 2Proposed Geologis

Tracches in che Yucca Hounctsin Area of the Nevada Tesc Sice.

g —

Dese== Research Ipscituce Cultusal 2esouszes Reconnaissancs
Stoz= Repors No. S2082980-4-5-6.

Wror B. Y Ranu. 12/¢/13

, R b <7
Pragazec by Dace Approves a}r// / P’;:g
alwin R, Melane Gregory BElfeacon

-
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DESI2T AZT32ARCT NNSTITUZ
Slze Iaveztory for=

Mag: MIUE NCUNTRIZ

Geograzhlic Azea: MIDVALLZY

Si:ze Desecrizeicum:

e

Stzs Tyze: Tacalicy/iseclace

Descrizcion: Sita is a loeall

Jer=inens Slze Mi—ber: 26NYST7T76
Tezporary Slze Nizber: S092283AM01

UTY Zoce 1L $72770 E / 4088660-N
Tilewacion: 4350 faecC

Asea ID Yus=ber: 14

oy consistizg of an {solaced pink

cuil momwalded, unifacial chopper. Covania Mexicama (clilizosa)

is prasanc over oY 3723

Azzi3zcT Tyves Observed:
- Tlacad Scone Arzifaci(s)

Leagsh (sessexs): 1
3oundazias: Abruooe
Esuizazed Depra: Suriace
Locaticn and TogpogTapay:
wope: 1 degree(s)

Prizawy Scbstwate: Residual
Saccodasy Substrice: Bedrock

TogogTashy:
Yacxa
¥igxs (2zlizary)
¥icra (Secondary)

Depar=senc of Energy
Kazcury, Nevads

Cvnes:

FOR OFFICIAL USE ONLY

Cildzh (aecess): 1

drea (arss): 0.CL

Collection Statas: Complece
Exzcavation Statzs: None

Aspect: 100 degree(s)

Desers Pavesent: Nonse .-

.

>dlorz fosition .
Hountaia Edge or side .
Ridze Top, apex or head

203
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Page 2 26NY35776
50922884401

Desezizzion of Divwision 1

Length (ascazs): 1 Videh (mecezs): 1 Area (aszes): 0.01

Artilact Types Obsezzed:

- Flaked Sctoune Arcifacz(s)

Fliked Stane Azcifact(s): Count Cotments

- Coopper i Other TufZ

FOR OFFICIAL USE ONLY
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ESZET B3ESZAACE INSTITUTS
Site Iaventory Fors

Map: MIUZT MCLADAIN

Geographic Azea: MIDVALLTY
Sice Desezizelios:

Sita Trze:  Localicy/lsolaca

.

Perzanen: Siss Nember: 26NYSTT7
Teaporary Site Nuzber: $0922884402

-

UTX Zome 11 572860 £ / 4090920 N
Elevacion: 4720 feac :

Ases

D Nes=ber: 14

Descrizcion: Sice is a localicy consiscing of an {solatad obsidizn

cars

ovar t=: NN 2:2a.

Azsiiic: Troes Qbsarved:
- Deaizaze

Lang:zh (zezars): 1
Beundaries: Abrupc
Estizated Depck: Suslace
Location azd Topogzaghy:
Slope: ] degzae(s)

Prizazy Sudserate:  Alluvimm
Secandary SubssTace: N/A

Topography:
Yaero
Yiczy (Pzlaazy)
¥leso (Secondary)

Ovner: Depaztaent of Energy
decscusy, Nevada

Tideh (meters): 1

acuesion flake. Cowania Mexicana (¢

1i8%-

accee

9se) is presanc

Arzs (ases): .02

Collection Scatus: Compleza
Excaracion Szacus: Nome

dspect: 105 dagrse(s)

Desezt Paveamear: None

Landfora
Valley
Fan

FOR OFFICIAL USE ONLY
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losicion

3otton, base, or tue

Bottom, base, or :zae
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Page 2 26NYS777
$092288ax492
Descziption of Division 1
Langth (secars): 1 Videh (mezezs): 1 Ares (azes): 0.01
Artifacs Tyvpes Observed:
- Debitagze -
Debicage: Area for Sample (square mecars): 1 .
Mazerial , Decar: forc 4 Shacs 3F Thia Press
- Obsidian . 1 ' -

Deoicage Density (art./squize meter) = 1.000

e

~at
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DESZAT RISZARCT INSTITULZ
Sice Iaveatory ror=

Peoject: — : Permsnent Siz2 Nu=ber: 26NYS77S
Tezporary Site Nimber: S0922388aM0:

Mag: MINZ MCTWTAIN UTY Zome 1L 572860 E / 4090830 ¥
Elevation: 4720 feec

Geograthic Azsa: MIDVALIEY dzes 1D ember: 14

Sfze Desczizticn:
Sis: Tyse:  Llocalicy/Lizhic Seattar
Tz J

Descsizzien: The core raducction flake was found 23m S of the Rosegazz
poinz. Cawania Mexicana (clifirose) is prasent over WiNNEEREID c::.

lagmastic Arsilaess Presess:
- 3cse Spring/Tascgacte Projectile Poincz(s)

Aztiiacs Types Observed:
- Dedizege
- Przjeczile Poiac(s)

.Lesgzh (zecews): 23 Vidsh (meters): 1 drsa (azes): 0.26
Bowndariss: Abrupe - Coliscziom Statas: Complate
‘Estizatad Depch: 3uriics Ezcavacicn Status: Nons

+

Lacacion and TopogTaphy:

Siape: 7 degzee(s) ' ** Aspeet: S0 “degree(s):”
- Prizazy Scbstrate: Aulurizs  Desart Maresese: Grawvel A
Secoudizy Substsace: R/A L EaE '
Y. Topegraghy: L Landfora : Pasicion ,
: oo Meezm ’ S Valls ) Sottom, bass, or toe
© Migey (Poimar) o - - Fan - o | Boctonr, taze, or tos

- Micwa {Secendary)

- Ovmer: | 'Dcpa:'am'c of Energy
Mercury, Nevada L

“FOR OFFICIAL USE-ONLY
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Page 2 26NYS773
S092288ax03
Description of Division 1
Lengzh (2essexs): 25 Widsh (mecers): 1 Azz2a (azes): 0.25
Azzilacs Types Observed:
- Dedicage .
- ?rajeczile Poinc(s) -
Debitage: Azaa for Sample (squaze metars): 20 )
Yacarial Decors c2 134 3F Thin Prass
- Obsidizn - 1 -

Debiczage Densicy (art./square mecer) = 0.050

Projectile Polzz(s): Comnr Coz=eacs
- Rasespring/Tasczata 1 Ozer Chers

. FOR OFFICIAL USE ONLY
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' DESZR? RESZARCE INSTITUE
Sitze IaveztoTy Fors

?:ojec:- Permanexn: S!iza Mumbers: 26NYST779
Tezporaxy Slia Be=ber: §092238aM04
Mag: MIDVALITY UTY Zome 1l 572860 E / 4090700 N

Elevaction: 4720 ZI:ec
CeogTaphlc Azea: MIDVALIZY , - Az2a D Shasber: 14
Sfze Descripticu: |
Slza Type: Llocality/Isolace

Deseripcion: Sica is a localicy cons.s:.‘.::; of an isolscad obsidian
cor: recu c=ion flake 6 metars souch of stake 25, Cowania Mexicana

Avziizct Types Qbsezved:
- Debizagse

Langst (cecazs): 1 Wideh (mecezs): 1 drea (azss): 0.0L
Boundazles: Abrupe Collection Starus: Complate
Estizazed Depch: Sur'ace Excavation Statzs: None

Locacioa acd TepogTaphy:

' Slope: 2 dagrae(s) . - Aspecz: 90 dagree(s)
Poizary Subsczace: _ All“uv{.u_n”" Desezt Paveaent: Hoze
.Secondary Subsczate:-N/A ) " ) v memee
TopogTavhy: P landZora Yositien °*
(TR S o Valley Bottom, ‘base, or toe
 Mlexo (?-‘.n:y) Fan Boczoa, base, or toe

¥lezo (Secondary)

Cwmes: Deparcaent of Exergy
Mercury, Hevada .
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Page 2 26NYS779
$092288axc4
Descripcion of Division 1
Leagzh (zezezs): 1 Tidzh (mesers): 1 dssa (ares): 0.01
Azzifies Types Observed:
- Debizage
Debitage: Acea for Sample (square mecers): 1
Macerial Decors QR - Shacs BT Thin  Press
- Qbsidign - - : 1 -

Debizzze Densicy (art./sqixzre ;ecer) = 1.000
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DESZZT RESEARCI NSTITTTZ
S§{z2 Iaventory Forz=

P:Qj“::— Peszmaaent Site Mumber: 25NVS780
Tezporazry Site thezbder: 5092238sm0S
Mag: MINT MCUNTAIY UT¢ Zone Ll 572880 E / 4090620 N

Elevacion: 4720 faec

Geograsnls Azss: MIDVALLTY dzea D Rembers: 14

Sits Desarizeiom:
Site Tyjre: Localicy/Lithic Scattar
Descrizzion: Cowania Mexicana (clifZzose) is prisezmc over the

<R sic: area.

As:ificz Types Observed:
- Dedizage
- Fiaked Scone Arcifacs(s)

Lazgth (zeczazs): 30 Vidss (mecezs): 10 dz2a (azes): 2.35
3emmdaries: Clear +~ .Collection Status: Complecs
Estizated Depch: Surdace Izcavaiion Statas: None:

locazion and Topognphy:'
Siope: J dagree(s) Aspecs: 100 dagzae(s)

2vizsry Sudbstzacte: Alluviua Deserz lawezent: Noue wewm -
Secondary Substrate: N/A o -

TopogTahy: . Landfora Qosition
. Kaero Valley Botsoa, base, or toe
, ¥lero (Prizary) Fan Bocton, base, or toe
¥lero (Secondary) .

' ' Cwzez: Deparment of Enesyzy
' M¥ercury, Nevada
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_ Page 2 26NYS5780
. g $092238aM0¢
Descsipeion of Division 1
Langch (zecexs): 10 Gidsh (mecears): 10 Aces (ares): 2.8
Aztific: Types Observed:
- Debicage s
- Flakad Stome Artilfacs(s) -
Debizage: Are=a for Sample (square mecers): 236
¥acazrial Decsz= Q s 37 Thin  Press
- Qbsidign . S - - -
Debizage Densicy (azT./squaTe mecar) - 0.021
Flaked Stome Ax=iZacs(s): Couns Com=mencs
- Debitage wich Ucilized Zdze 1 Obsidizn
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Department of Emercy
Nevaca Ceerations Ctfice
P Q Eox 28218

Las Vegas. NV 89192-8513 FCR OFFICIAL USE CNLY

0CT 3 qezc

-

Dis—— =i
[Esesl TCOCISE DTANGERED SrCEsS AT (E53) TN

T-e desars torssisa was listsd, o an ererserncy lzsls, as an e'r:...'ra._...
species o AcusT 4, 1989. This actien will a¥fec= e mrmar in Wiich we
oy a s=2 ¢ o tasks in desert trsise arsss it poticns of

Azmas S, 6, 11, 14, 22, 23, 25, 26, ard 27. (See encizset =az.)

T2 Cerar—art Tmercy, Neveda Cperatices Office (W) =usT remmin in

Fe11 c-——:-'-‘av-m w.-‘-- ESA. We, as a2 fedarzl agercy, TS< ersme that any

ac=icn auThorized, Axxed, or car—ted aut by us Wil pot "e'::z_—’wn tha

cimneld edstanea o:t:espe:.acrresa_‘" in ~..e'.‘.=£r- TS ar adverss
ification of citiczl desart tortmise bakitst.

Marry conseretic measiyrss arz ca—tntly in place; koever, coa ta the
izperTanes of thls acticn, the fallevinyg items are effersive izmediataly:

1. Ofi-rzed vehicle tmavel is net pexmitted within desavt tominisa
habitsc withmos specific aur'val develcping t—- the envivoner
ispact revies process.

2. Al rev 2 plarmed gnfacae discrhing activites will recuiva
ervizorzerer) izracht review beltre p::::ee:.’im; marilecs of Eior
corovel., This ircludes land that has been t::s'r.cmlv cismred kut
ras nes bean actively us.

3.  Ne tacsig, thansoorting, in;tz:.rz; tmas..xx;, @ ary cther form of
kargling desaxw tortoises is pemaitied,

4, FProoesed tagts awe susperded at toe Liw.e‘inﬁcasacus feels Spill
Tesc Facility for new cemicals ret areroved in a meviees
ervizTzental assassnamt (E\). Plammed tasts azmoved in an edisting
£\ will be evaluatad cn 2 case-by-casa basis.

FOR OFFICIAL USE ONLY
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The cowwrs enrizcr—ental izsack review process will r=main in effect in
that all WV s ==s ard pooject autiorizing docmerts arz cooxdinated
with the Diooerml C=xmlianes Praneh, Envinmmmental Protactien

. Divisic.

If vou k=ve fothar questicns, pleass o Les ¥zzze gt TIS 575-1744.

R 874 IS

EncloeTs:
As st

co w/ercl:
Majcer Gernexal Gerzls G. Watsan,
Dizectsr, G, Weshincoem, O
C. M. Boosor=, Bo (E2-2S5) KRS
J. E. Nugmlls, Dizeczer, IDW,
Liver—xza, G
S. §. Eecer, Dimschar, IANT,
Ics Alxxes, WM
Albers Naruch, Fresidemt, SNI, -
Alkucguorsie, WM _ ‘ ' .
Princizal St : '
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Dist—unin—Mememrandon datad

C=l. C. L. Mever, CSIF/DCE NV Liaism 0£fica, Las Tegzs, NV

J. W. LaCz==h, =iafd, Nevad: Cperaticois OfZice, OB (T2W)

P. D. Cxgid, GSGS, Denver, @

J. E. aAyres, Re;i:::al Amirdst—ater, Regim IX, B2, San franciscs, A
R. N. Srellix, Ac=-g Direcn, =/, Ias Vecas, NV

" Lew Deicicn, Admimisthater, Division of Ewisomestml Protaction,

St of Nevaca, Carsem Clty, NV

D. L. Frasar, Generl Maracar, REZCs, lag Veszs, &V

P. E. Zavetmars, Gareral Marzcew, IGaG/BM, las Veszs, N©

D. L. lodoxed, General Marzcer, FEY, las Vesss, NV

A. E. G==la, Genaral Marazer, :.z:{SlK.'f‘f"‘"’ Divigim, EXN,
la2s Vegzs, NV

R. C. Sarders, Genaxal Meracer, RS, las Veczs, NV

J. W. Eess, Becrive Director, Watar Rescuzses Carwew, [RI, Ias Ve:zs, NV

J. E. Nelsm, Tecemicn] Projecs Ofificer for Vuesta Moot=in Protect, -r..LC,
lag Vezas, NV

G. L. Mara, Dexuty Associata Diveshor, Test Engiresrix, Mxlpar
Test-Dgemnental Science, IINL, Liverxze, Q :

J. E. Ncz=an, J-0 Field Test Divisien Leader, IANL, Ios Alames, N

Cc. D. E:—v.s, Dizeceor, Field Erginaering, SNL, AlTuivavsts, NM -

Jeon Fraisax mw,m,m_wwmmw
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APPENDIX G
BIOCMONITORING (1)

Nevada Test Site (NTS) (U)

(U) During the summer of 1989, samples of produce were collected from farms in Utah
and Nevada. Other than naturally-occurring “K, there were no detectable gamma-emitters,
and none of the samples had a *H, ®Sr, or ®Pu concentration that exceeded the Minimum
Detectable Concentration (MDC). There was only one sample, the Swiss chard from Rachel,
Nevada, that had a detectable *****Pu concentration (0.017 + 0.013 pCi/g ash). This may
have been due to incomplete washing of the soil from the sample (DOE, 1990d).

(U)  Samples of animal tissue were collected in late 1988 and 1989 for radiochemical
analysis. Other than naturally occurring K, only one of the 107 samples had a detectable
gamma emitter; the concentration of "Cs in a cow liver sample, which was 0.028 + 0.016
pCi/g. The results of radiochemical analyses are reported as the median and range of
concentrations detected in ached samples. All of the *Sr levels in the 24 bone samples were
above the MDC, t::i only one of the ®Pu results was above the MDC. There were 10
detectable *****Pu results; one in a cow bone sample and five in cow liver samples, although
the maximum concentration was only 0.025 pCi/g ash. There were also two detectable
concentrations in deer lung sampies and three in deer ramen content samples as might be
expected for animals that graze on the NTS (DOE, 19904).

(U) The H analysis of cow blood samples and bighorn sheep kidney samples showed only
background levels, median values were <400 pCi/L, as is found in surface waters in this
area. The blood sampies from the deer, however, contained elevated levels of *H (a
maximum of 580,000 pCi/L) due to the deer havxng access to the tunnel drainage ponds on
the NTS (DOE, 1990d).

Idzho Nutional Enginecring Laboratories (INEL) (U)

(U) Data from animal species are generally obtained as part of DOE research programs
rather than as part of the routine environmental surveillance program. Several animals that
were killed in road accidents on INEL were submitted for analysis by gamma spectrometry.
Samples collected from three mule deer killed on the roads near the Central Facilities Area
contained detectable concentrations of manmade radionuclides. A fawn’s muscle tissue
conigined Cs-137 at 9.3 + 1.2 x 10* and its liver tissue contained Cs-137 at 2.3 + 2.0 x
10* uCi/g wet weight. One adult had a liver concentration of Cs-137 at 2.5 + 1.0 x 10°*
uCi/g. The second adult deer had Co-60 at 7.0 + 1.2 x 10* uCi/g wet weight in the liver
and a concentration of Cs-137 in muscle of 4.5 + 1.0 x 10* uCi/g. All three mule deer
were killed on roads near Central Facilities Area (DOE, 1990b).

(U) Among the eight pronghom onsite road kills, three had-deteciable concentrations of
Cs-137 in muscle tissue ranging .om 1.5 4+ 0.8 x 10* uCi/g to 8.6 + 1.4 x 10* UCYg wet




weight, and two had detectable concenirations of Cs-137 in liver tissue at 1.9 + 1.2 x 10*
and 5.3 + 1.6 x 10* uCi/g wet weight respectively (DOE, 1990b).

(UU)  While it is known that ¢t e soil around some facilities is contaminated with Cs-137,
this nuclide was also a constiwent of world wide fallout during atmospheric weapons testing
and has been found in the soil at locations distant from INEL. As a result, game animals
sampled from off-site distant arcas (control animals) also frequently contain Cs-137 in their
muscle and liver tissues. The average concentrations of Cs-137 found in tissues of control
animals were 3.8 x 10° uCi/g for muscle and 4.7 x 10* uCi/g for liver tissues.
Concentrations of Cs-137 above those levels, and the concentration of Co-60 in the liver
tissne of the mule deer could be the result of the animals ingesting contaminated soil on
vegetation around site facilities (DOE, 1990b).
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